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INSECTICIDE ITVESTIGATIONS BRANCH
R. W. Fay, W, C, Baker, R. H. McCauley, H. 1. Scudder,
R. Reiberd/, J. Clappg , E. Cole, A, Buckner

Adult Mosquito Control Studies (Laboratory)

Previous work has been reported from this laboratory on the residual
effectiveness of DDT deposits on different tynes of surfaces. In order
to extend this study as far as practicable several additional surfaces en—
countered in residual spraying were placed on test. Limited tests were
made with DDT water-miscible powder suspensions on surfaces to which this

type of application might be practical and a few surfaces were tested

with DDT-kerosene solutions, The results of these tests run in duplicate

are shown in table 1.

The plywood panel surface has been adopted as a standard of compar-

icon in these tests. It may be noted that the initial effectiveness of
the 5 percent DDT-xylene-emulsion is not as high on the smooth impervious
surfaces of aluminum, glass, glazed concrete and tile as it is on the
plywood, corroded metal or bamboo, On the plexiglass the xylene may have
had some action although it was not evident on gross examination.

The presence of rust on the sheet tin and metal screen has not yet

caused any deterioration in the residual effectiveness., On all surfaces

tested with the exception of the rusty metal screen, the water-miscible

1/ Resigned September 13, 1946

2/ Resigned August 10, 1946



mable 1.

Twenty-four hour mortalities (percent) of adult female A. quadrimacu-
1atus mosquitoes after 60 minute exposure periods to 200 mg. DDT per S Tt
Tosidues applied to various types of surface materials and tested at different
intervale after application. Deposits were applied as 5 percent DDT-xylene-
Triton X~100 emulsion, 5 percent IDT-Kerosene soluticn and 5 percent DDT water-
EEEEEEIE‘gaﬁder suspensions. Results are besed on duplicate panels.
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5 pércent DDT powder suspension is equal to or more effective than the

DDT-xylene emulsion deposit. It should be noted that little residual

toxicity was shown by the water-miscivle DDT powder on the mud surface

tested. The kerosene-DDT solution has better spreading power on smooth

i surfaces than the DDT-xylene emulcion and appears somewhat superior on

the plexiglass surface. Fairly poor results were cbtained on the green

bamboo and palmetto thatch as the protective plant wax coverings tend to

peel when treated with resicual sprays.

2]

Effects of Surface Treatment on Residual Deposit

There has been considerable vwariation in the effectiveness of DDT

residual deposits in occupied and unoccupied rooms., In occupied rooms

much available resting area for mosquitoes is furnished by clothing,

drapes, overstuffed furniture and other fabric surfaces which have been

g untreated in the spray program. In order to determine any physical or
chemical effeét of spray application on different types of fabric and the
effect of normal cleaning operations on the DDT residual deposits a sefies
of fabric panels were prepared in duplicate and aftsr svray application were
subjected to cleaning operations. The results of these testé are shown in
table 2.

Gross examination of the fabrics after application of-a 5 percent

DDT ~ 4 percent Triton X-100 — xylene emulsion at the rate of 4 cc. per

sq. ft. failed to reveal any spotting, shrinking or any chemical deteri
oration, It is interesting to note however that the initial effective-
ness of the DT was not as high on the plastic materials, i.e., rayon,

celanese, and nylen, as it was on the plant and animal fiber materials,




Twenty-four hour mortalities (percent) of adult female A. quad-
DT\'T‘

Table 2. 4 e
rizaculatus mosnuitoes after 60 minute exposure periods to 200 mg.

T ft. residues applied to various cloth materials and subjected

o

per sq.
to various surface treatments, Bzsults are based on duplicate panels.
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*Figures in parentheses refer to weesk of aging that surface treatments
were applied.




mpig suggests that more DDT is retained by the roucher natural fibers then

Dry cleaninz with mineral snirit naphtha caused the residual toxicity
to drop markedly. Mhis 1osg probably resulted from the solvent action of

ride should give the

the cleaner on the DT crystals, Carbon tetrachl
game tyvpe of results when ussd as the dry cleaning agsnt.
oL

-

Laundering aprears tc have little effect in removing the PDT rssidues.

U]

Ironing on the other hend may be an important factor, The chintz material
was i;onsd with a low hecat iron =nd did not lose much residual toxicity.
mMhe sotton goods were pressed with A hot iron snd the deterioration of
residual effsctiveness was marked.

Cleaning with a vacuum swe<per chansed thes residual toxicity somewhat

but. vicorous hand brushi

N

Tnough comparative field t2sts of different insscticides have been

(3}

made so that a preliminary evesluaticn of five types of treatment can b

presented here,
Tiftean identical rooms were used, each containing ecunl surfacs

areas of wainted concrete bHlock, wood =nd wall toard. Zach of the resid-

|t

ual sproys used was applizd to the wells and csiling of the rooms at the

-rate of 200 mg. of insecticide —~rr sg. ft. 411 =orliceations wzr: made by

3

on= onerator usins hC-02 nozzle.
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The nozzle was calibreted =nd the correct aprlication rste achievsd by
timing the svraying of each room.

Tests wers carrisd out by ebserving for a four hour psriod the re-




actions of insectary-reared A. guadrimaculatus mosquitoes liberated in

esch test room. The number of mosguitoes r=leased in each test approxi-
mated slightly less than RCO adnlts. A samle from 2ach cage of insects

used was retained during the test as a check on the condition of the

v
o

mosquitoes, Counts of lnocksd down mosguitoes of sach sgX wers
20 minute intervalg but only the results on ths femals adults Aare pre-
sented. At the end of the test any mosquitoes remalning were 2lso counted.

e

During the first seri=s of tests the knocked down mosquitoes wsre hzld in

(e

cages for 24 hours to detsrmine zny recovery rate. At no time were any

rJ.

of thess insects noted to recover and this procedurs was abandonsd,
l.osquitoss which had besn exposed but not knocked down were desstroyed afier
counting, Thess tests, thercfors, are intend=d as A measure of the com-
ferntivensss of surfrce rasiduss of five insccticide combinations
in t=zrms of the rate of kncockdown over a psriocd of four hours,

The insecticidzs used were 5 percant "1068”1/—Rerosene-Triton X-100
T, DDD, "1068" and technicel grade "30RENH/_

emulsion, and h percent DT,

xvlene-Triton X-100 zmulsions resnectively, Each rcom, with the =xcszvtion

of those treated with "3056", was tested three times and the da%a obtained
from each set of three rooms were averaged, In table 3 the gen=ral data

from these tests are summarized, The most useful criteria indiceted here

3/ "1068" is a chlorinated hydrocarbon ~roduced by ths Vzlsicol Cor
D.,
Chicago, Ill,

4/ "3956" is = chlorinated terpene hydrocarbon produced by the
Hercules Powder Co. ilmington, Delawere.,




Table 3, Comparative time vperiods re
rimeculatus mosouitces whan H1ngm;m w
of three rooms e=ch.
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are the figures showine the time when the greatest lnockdown was ohserved,

and the fizures showing the number of minutes nscsssary for a 50 percent
rnockdown.

On the basis of three releases DDT appears superior to the other
insecticide treatments in speed of knockdown Anc lasting guality., Of the
two "1068" emulsions tested verosene was better than xrlens as A solvent.
The "1068"-xvlene emulsion was comrarable to DDD but showcd mors repid
action, The av apent improvement in notency of DI'T snd "10FB"-xylene
“& test connot be exrlained

mhe insccticide "I0REM, at lenst in the form used, 2ppears

i e x . A
~ regidunl spray. "3I0REM was spplied comparatively late in
i ¢ J . B

m

inferior =

the season And only two s-ries of tegts have been rafe,

<

These indic~te

when newly sprlisd, At an average age

that it is very slow acting, even

of 20 deys the "29R6" residue corpared unfavorahly with n106g"-xylene At

108 d=ys.

In table 2 it may further be noted thet on the least series the time

2
necessary for a complste krockdown was less thar four hours only for DDT
and "106&"-kerosene treatments. Thus, in terms of 100 mercent kill "1068"
sceme about the same as DDT over the prriod tested.

In a further effort to evaluate diffcrences in these spray applica-

tions (table 4) the loss of effectiveness OVer A period of time 1s shown

for each insecticide used. This loss is expressed as the difference in
the number of minutes necessary to vench the greatest knockdown, 50 per-

cent mnockdown and 100 percent knockdown. It will be noted again that

DDT is clearly superior except in terms of 100 percent knockdown =nd




then is closely approached in effectiveness by "1068"-kerosene. On the

pasis of the averages shown DDD and "30RE" do not secure A 100 percent

ckdown in four hours.

‘Table L, Comnﬂratlvo diffsrences (minutes) ir various ra ates of knock-
rimaculatus betwe w2zl cld and 3 month

down of mAult female A, quad

0ld 200 mg. per si. £t- residnes of warious inse

il
averages of three Tooms each.

tirides, Results =are
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may be further compared
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1 (table 5) by the cumulative average percentages of mostuitoes knocked

down at the end of each hour during the four hour exwosure. It 1s

apparent from this that DT, though more rapid in sction than "1068"

| is not significantly sumnerior on the sig of fcour hour eXnNOSUres.

Both DD and "3056" have fair lknocidown qualitiss but are much slower

in action than either of the above two.
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Housefly Control Studies (Laboratory)

Adults.

Preliminary observations demonstrated that a 25 mg. DDT per sa. ft.

deposit lost residual effectiveness more rapidly against the housefly,

1, domestica, than against the mosquito, A. quadrimaculatus, and that
results obtained with mosquitoes as the test insects could not be used
to predict directly results as to DDT efficiency in housefly control,
This statement was further substantinted in a series of experiment

testing the effectiveness of K0, 10C and 2C0 mg. DDT pe 1. £t. deposits

against 1., domestica over a pericd of 22 wesls

exposure periods gave the kills of male and female adult houseflies shown
in tahle 6.

The fifteen minute exposure periods iong
than the thirty minute exposure periods
closely the field results., As shown in table 6, the B0 ng, DDT per sq.

ft. residue lost effectiveness rapidl

per sq, ft,

3

esidue gave better than '80 percent control for 14 weeks,

while the 200 mg. DDT per sq. f*. residue wes only slightly better
=3 i q i

shawing more than 80 percent control for 16 wescks, It is interesting
to note that with 15 ninute exposures of ferale flies the effectivencss
shows rapid deteriération in all casss once the char ge starts,

Although it was previously reportsd (Swiwiary of Activities Yo, 6,

Second Querter 10LE) that the residurl effectivencsss of 200 ng, DD

D

(=1
s}
o )

2
8q. ft. devosits was not influerced by change in the erulsion within the

range of 2 1/2 to 10 pe t DIT, extended studiss over a 20 wezk »neriod




Table 6.
adult male and female, M. domestica, after 15 and
30 minute exposures to 50, 100 and 200 mg. DDT per
sq. ft. deposits on plywood surfaces.
on duplicate panels.
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have demonstrated that the residues from the 2 1/2 percent DDT enulsion
were slightly better on rough wood and appreciably better on wallpapered
surfaces. Results of the extended tests are shown in table 7. On rough
wood surfaces there was little difference between any of the concentra-
tions for the first ten weeks after which tine the 2 1/2 percent DDT
enmulsion was slightly better than the 5 and 10 percent appiications. The

difference in effectiveness on wall paper was noted after six weeks.

Larvae.

Prelinminary screening tests of seven insecticides were made in the
laboratory to determine their relative effectiveness as fly larvicides.
The test insects used were nearly mature fly larvae, which were allowed
to remain undisturbed in the artificial medium in which they were being
reared, About 250 newly-hatched housefly larvee (15 mg.) were placed in
each of several 600 cc. beakers half full of new medium and kept at in-
sectary conditions for three days at which time they were nearly nature
and ready for testing,

Dusts were apnlied in dusting chamber in which the number of ngs.
per square foot was calculated, Sprays were added dropwise by A serolo-
gical pipette, and uniforn covérage scemed easily obtainable since 3.2
cc w=s the anount of A 2 1/2 percent spray ~Prplizd to each jar (to achieve
a dosage of 1200 mg. of pure insecticide per sguars foot),

On a few of the early tests, sand was added when the surviving larvae
were mature, but as this caused them to "work over" the sprayed surface
and mix the s=nd into it, the additionlof sand was discontinued, Adult

erergence in two cases (DDD and DDT) seemed to differ gre~tly with respect
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Table 7. Twenty-four hour morteslities (percent of adult female,
1. domestica, after 30 minute exposure periods to 200 mg. DDT
per sq. ft. deposits from aspplications of 2 1/2, 5 and 10 per-
cent DDT-xylene emulsions on plywood, rough wood and wallpaper

surfaces.,
{ Surface ﬁ Plngbd r Rough wood § Waiii;per i
iConc.DDT—xy i : ; 5 l I
flene emul(¥)i 10 | 5 12 1/2j 101 5 j21/2 {10 1 5 t21f2 |
! Age of H ] : | ’ N
T ¢ Residue i g
‘ ‘ﬁfweeks) ’ | j
1 100 | 99 | 100 100 og | 100 ||100 |100 | 99 |
> 1200 | 99 | 200 l100] 99 i 99 1 97|99 | 99
L
4 99 1100 | 100 {[100( 99 | 99 || & | 94 | 99
6 99 199 ] 100 |l 991 99 | 99 |l 62! 75 | o9
g 99 |.93 g1 | 99 |100 | 100 3 29 g7
| 10 h 99 | &7 43 11 99 {100 a9 17 | 10 g2
12 79 | 90§ 35 ji84ios | o7 8} 3 | 62
14 58 | 93| 56 || 65| 8 | 96 9.115 | 59
16 70 | &5 61 73| €6 5T 5.1 27 75
18 75 | B8 sS4 11 Y8 | 78 99 or 25 g5
20 I 65 | 32 b7 1l 71| 69 a9 Yo | 20 88




to the addition of sand 80 it was subseguently omitted.
it is possible that these two coupounds exerted a residual effect on
the surviving larvaec when they reworked the trented surface.

These przlininary leboratory tests (s shown in table &) indicated
that the gammexane =nd "Z0R6" were likely to be excellent fly lsrvi-

cides, Velsicol "1068" also shows promise, although its prolonzed slow

larval "kill" would bear investisgsting, DDD and DOT sesmed to affect
the larvae in much the seme way, dbut D7D wag lege toxic, Ortho-dichloro-
U
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while "809" (di-2-ethyl hexyl phthal-te)

all on the fly larv=ee.

ig acknowledged ~s A fly larvicide in

(@)

Though ortho-dichlorobenzen

use at the present day, l°OO . (2bout 1 cc) per ssuare foot is far bhe-
low its recommended usage (about 15-25 cc), =nd this accounts for its
failure in the t=sts given hers,

As little difference could be observed between the effects of the
600 ng. and 1200 nmg. dosages of gammexsns and "7056", it was considered

well to run field tests on 10 percent dusts rimed at about 900 nmg. per

square foot to give a good margin for error.

Housefly Control Studies (Field)
Adults.
In A group of vacant cement block houses, identically constructed
rooms were treated with ermulsions or sus—ensions cortaining % percent
of verious candidate insecticides. Application was at the rate of 200 mg

active ingredient per squerre foot.



Table 8.

Laboratory tests of housefly larvicices usin

. (about 200 to 250 larvae) per test.

None,

Per- Dosage
Insecticide | cent Forn Components | (net) 24 hr, eff Pupation Remarks
used \mow‘wﬁ .
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Anerican Vot
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Lionthly releases of approximately 500 insectary-reared houseflies
were nade in each of two rooms tremted with the insecticide. At 20
pinute intervals, for » four hour period, inspections WETe nade in each
roon and the muiber of flies "kmocked down" were collected »nd counted,

A number of the flies knocked down were held for oli hours to determine if
any Tecovery occurred.

An effort was nade to incorporate DOT in a water paint (Kemtone)
so that a one-—coat spplication gave A LOO mg DIT per square foot deposit.
In one set of tests A DDT-ncetone solution wAas added to the pa2int, while
in a second set a 50 percent water—dispersible DT was used., In each set
the ceiling only, the walls only, and = commlete trentment (walls end ceil-
ing) were applisd to sepAarate roons.

Tests were also nede on A wallpnper inpregnated with DDT at the rate
of 100 ng per sgquare foot. One room WAS prepsred with paper On the walls
only, while a second roon had voth the ceiling ~nd the walls papered.

Table O gives a roting of the wvarious insecticides based arbitrarily
on the number of minutes required to obtain 50O percent =nd 100 p=rcent
knock-down.

During the se=son 1imited studies have been in progress to determine
the residual effectiveness of n1068" for the control of houseflies in
dairy barns. In dairy #11, which had not been in use for gsevernl yenars

orior to this snring, 2 n1068" xylene-Triton X-100 ermlsion containing

2 1/2 percent 11068" was ~pplicd to the milking barn at the rate of 200 rg
"1068" per sc. ft. In the two wezks in which the barn was used prior to

trentment on liay 21, the aver=ge of two weckly housefly indices wAas 16.6



Table 9.

ticides against the housefly bes
knockdown of K0 percent and 100 psrcent thres

application,

ed on

fter

Rated effective residual toxicity of wvarious insec-
minutes reocuired for
rmonths

, | Degree of '”1nvtes required for
Spray katerial Under Test ? D;(” Skl G =
e ) _ | noom treated 5o K.D. | 100% K.D. |
| L e 1
DDT~-Xylene-Triton Emul, on Kemtone Surfs cei Commlete ! b5 100 |
= et et It : s e : s _i
DDT (90%) water dispersible (DuPont) | Complete i 5§ 120 |
————— . — .+ g et —— — | SR - - 4 o o !
| = f |
DDT-Xvlene-Triton ZTrui. on Kemtone Surface| Walls only | Le 5 140 !
| T i
Yeocid D-30 (Geigy) Complste ? 73 | 180
! i
11068" Xylene-Triton Ermlsien | Complete : &g ! 170 |
!
} i
Yeocid =25 (Geigy) Commplete 73 i 210
!
} 7 "1068" Kerosene ermulsion ; Commlete 120 170
1 - i 1 A
y . - i | * %
? g DPT (50%) water dispersible (Genttox) Complete [ 106 +
4 9 DDT-acetone in Kemtione *| Complete | 124 +
i 10 DID-xylene-Triton X-10C erulsion Complate 2C0 +
1 !
4 11 DDT-xylene~-Triton X-100 erulsion Ceiling only| 2ho +
12 "3056" water dispersible (Hercules) Corplete P+ ¥
13 "3956" xvlene~Triton emul. Cozplats + +
1420 | DDT-acetone in Kemtone *i Walls only + +
DDT-acetone in Kemiona *| Ceiling only + +
DPT-water dispersible in Kemtone *i Couplete + +
DDT-water dispersible in Fentone ¥ Yalls only + ) +
i !
- . . ! - -~
DDT-water dispersible in Kentone *: Ceiling only + +
DDT impregnated wall peper ¥k Sorplete + +
DDT irpregnated wepll paper **¥*% 1 Walls only + +
* Apvnlied at rate of 40O mz, DOT per sc. ft.

** Required more than 4 hours.
*kk 100-1ig DET pér sa. T



Table 9. Rated effective res 1dunl toxicity of various insec-
ticides against the housefly besed on minutes recuired for
knockdown of HhO percent and 100 pe~cent three months after
application,

! ) | Degree of '”1nutes *eoulredfor
Rated Spray katerial Under Test ) | Booe % qt @ !
Number | ] | toom treatec sod K.D. | 100% K.D. i
Nwebe . =N L
i |
7 DDT-Xylene-Triton Erul. on Kemtone { U5 100 |
= e e » - 1
o DDT (90%) water dispersidle (DuPont j 5% 120 |
e s s SN A 7 L il
: ) ; '
3 DDT-Xvlene-Triton Zrul. on Kemione Surfa e§ Walls only | Lg i 140 ,
| T {
4 Teocid D-30 (Geigy) Cormplate i 73 1380
5 "1068" Xylene-Triton Ermulsion | Completa | &g ! 170
!
6 Yeocid =25 (Geigy) Complete 7% 210
7 "1068" Kerosene emulsion i Cormlete 120 170
. . o : ! s * %
8 INT (50%) water dispersible (Genitox) Complete [ 106 4
9 DDT-acetone in Kemtone *| Complete i 12k +
10 DID-xyvlene-Triton X100 erulsion Coiplate 2C0 +
A N !
11 DDT-xylene~-Triton X-100 emulsion Ceiling onlyi 240 +
|
12 "3956" water dispersible (Hercules) Corrlete P+ &
13 "3056" xvlene-Triton emul. Coxplsate + +
14-20 | DDT-acetone in Kemtone *{ Walls only + +
DDT-acetone in Kemtone *| Ceiling only + +
DhT-water dispersible in Kemtone *i Couplete + +
DDT-water dispersible in Fentone *| Walls only + ! +
; !
DDT-water dispersible in Kentone *! Ceiling only + +
DDT impregnated wall psper ¥xs . Corplete + +
DDT irpregnated wall paper **¥% ) Walls only + +

*

Apnlied at rate of U400 mz. DDT per sc. ft.
** Required more than 4 hours.
#8100 mg DDT pEr sq. .




flies while in the 4 month period subsequent to treatment the average

of the weekly indices was 3.9 flies.

In dairy #12, similarly treated to dairy #11, the average of the

weekly housefly indices taken by the grill = ethod during the month of
May was 8.8 houseflies., In the four months psriod subsecuent to trent-
ment on June 3 the average of the weskly indices wss 3.8 flies,

At a third dairy, the milking bsrn had beem given a specirl coat of

s SR
T\:_:'j 1

white wash in late Ausust 19&5 and. then treated with IT arly

wW

I

September to determine the effectiveness of this coubination in controll-

Turing the spring of 10U6 the

ing the flies during the following se=ason. 1
desired control was no% obtained with the sanitary conditiens prevailing,

and from late April to late July the average of the wee kly indices was

(4]

16.0 housefliss. On July 22 the nilking darn was treated with = "1068"-
xylene-Triton emulsion containing 1 1/4 percent "1068", Anplicntion was
made at the rete of 100 mgz. "1068" per sq. ft. In the two months period

ia

subsequent to treatnent, the averags of the weskly housefly indices was
3.5 flies.

An assay for the control of blowflieslwith "1068" has been nade at
two abattoirs and an isolated hog corral. In all cases a "1068"-xylene-

Triton ¥-100 erulsion containing 2 1/2 percent "1068" was used and the

sprey neterial was directed toward the resting places of the blowflies,
i.e. the nearby trees and shrubbery. In all locations the predouinate

fly was Cochlionyia macelleris.,

In abattoir #U4 the weekly indices were somewhat variable but. during
llay, June =nd July they averaged UA,6 blowflies., In the two 1month period

subsequent to treatment on Auzust lst, the averags was 7.7 blowflies
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In abattoir #5 the average of the weekly indices during June and July
was 16.6 blowflies while in the two month peripd following treatment
the average was 2.0 blowfliss,

At the pig corral the average of the weckly indices during late
April and liay was 405,3 blowflizs. At this location seafood wastes
were durped two to three times a week for hog feed., The lower parts
of the several small trees within 25-30 feet of the wnste pile were
treated. For a 15 week period subsequent to tre=tment, the average of
the weekly blowfly indices was 24,0 flies in spite of the fact that weekly.
investigations of the seafood wAaAste pile revealed a very heavy larval pop-
ulation.

In two dairy barns DDT was nixed with whitewash and applied to
the nmilking barn with a power sprayer at the rate of LOO ng DDT per sq.
ft. In dairy #3 a 50 percent water—dispersible DDT was added to the
vhitewash immediately after oixing. In a pretreatment period of six
weeks from rid-April through late llay, the average of the weekly indices
was 13.6 houseflies while during the posttrcatment period of 18 weeks
fron May 27 through Septenber the averags of the weekly indices was
3.8 houseflies.

In dairy #4 a DDT-xylene-Triton concentrate containing 35 percent
DDT was added to the whitewash immediately after it was nixsd and was
applied to the nilking barns at the s=me dosage and in the seme manner
as in dairy #3. In the six weeks prior to treatment the average of thes
weekly indices wes 24,9 houseflies while in the 18 wecks subsequent to
treatment on ¥ay 23rd the average of the weellly indices was 5.0 house-~

flies, At all times in both dairies the weelkly index did not rise



above the figure of 10 flies which had been arbitrarily selected as

the maximum for good control in dairies.

Larvae

The use of various insecticides agrinst the larvae of housesflies
in cow menure has been investigated in linited scele operations.

Freshly dropped manure was obiaincd prior Lo the time flies had

44

an opportunity to deposit egzgs in it and was rl2ced in woodsn DOXES

or~tory grounds and placed

C

18%x18%x4" . It was then brought to the la
under screcned cages. On the following day 3000 (deterrmined by weight)
newly hatched larvae were scattered in each box, In approxinmately 5 °

days, when the larvae were full gréwn, the surface of the manure wAas

treated with various spray nmaterials, The manure was then held in the

X}

screened cages until adult emergence began Aand counts were nade daily

e

Q
D
fa

(]
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of the number of adult flies in each

Table 10 shows the insecticides testzd, the percent of active
ingredient in the emulsion, and the Jdosages requirad to produce 90 per-

cent or bettef control in corparison to unitreated checks,

Dusts containing 10 percent hexachlorocylohexane (DuPont) or 10
percent Hercules Toxicant "3656" were tested in forty shallow pit and
deep pit privies with occcasionally a suriace or filled pit among themn,
Since no perceptible difference in the effective results of laboratory
tests at 600 mg, and 1200 mg, per square foot were obtained for these

two agents, it was decided to apply a ninirum of 900 rmig. per square

=
e

foot in the field trimls. Since the surfaces being treate n the field
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Table 10. Dosages of various formulae necessary to produce
90 percent control of housefly larvae.

Insecticide Dosage Mg.[sq. ft.
5% DDT Dust over 800
1% "1068"-xylene emmlsion less than 200
1/2% "3956"-xylene erulsion 100
1% "3056"-xylene 200
1
1% "666"-xylene over 400
P _ Emulsion
1% Tetrachlorethane-Xylene over U400
1% DDD-xylene Emulsion over 40O
20% 0.D.B. emulsion* 65,000
10% 0.D.B. emulsion* 19,500
*Applied as 25, 50 and 100 cc of Tech. CDB in the 20%
emulsion and as 15, 25 and 3% cc of Tech. 0B in the
10 percent emulsion,
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were rarely flat, this figure served only as a guide, for in practice,
2 to 3 1/2 oz, of 10 percent dust were applied per privy, with varia-
tion for the conditions found in each case.

The dust was applied with a Cyanogas foot duster which gave an ex-
cellent dust fog and assured good coveragze. A dust respirator was worn
for protection, but no other precavtions were used. The treatment pro-
cedure was simply that of blowing the reguisite amount of dust into the
pit, using a four foot hose on the duster to direct the dust about as
needed. The proper amount of dust was determined by using a graduated
pint mason jar as the dust reservoir. It was unnecessary tc cover the
privy holes during the dusting.

Inspection of the privies was not by samplirg, but by studying the
pit contents with a flashlight and noting the activity of the fly larvae
on the surface. Almost without exception, all untreated privies were
very heavily infested with stratiomyid and miscoid larvae.

The results of dusting a group of nrivies are shown in table 11, in
which the degree of fly infestation is graded by letter,

Results of the field trials of "666" and "39R6" showed that the
latter is the better insecticide, although both are effective. At
the end of two weelrs almost all privies treated with the 10 percent
nI056M dust were still under control while only a few of those treated
with "666" were under control. After 27 to L0 days, the treated privies
showed little effects of treatment.

On the basis of these preliminary field tests, it is believed that
10 percent Fercules "3976" dust amplied at the rate of 2 1/2 to 3 1/2

ounces per rrivy pit, will control fly larvae for two weeks or longer.




Tahle 11, Effect of larviciding ;
privies (A1 heavily infsetzd before tr=atmsnt)
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a. With 10 percent "6E6" dust at 2-3 oz. por privy:

j Time after ;
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g *A = Complste control (no larvae observed).
1 B = Only a vary few larvae ohserved,
0 = Several larvac obscrved.
. D = Larvae locally common cr lightly distributed.
i E = Larvee gensrally commen or in heavy nuwmhers locally,
| F = F¥o control (larvae present in large numbers),

OSSR




There are indications that n3056" dust may reduce bacterial activ-

ity in the privy contents. This ncint should be invcetigated further

pefore the insecticids is given widegpread
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AIRPLANE TREATIENT OF THE SAVANAH WILDLIFE REFUGE

E. Stierli, W. R. Schmitz

an

Weekly treatment of the four Savannah Wildiife Refuge plots for

studies on the effects of DDT on aguatic and terrestial forms of life

was completed on September 4, 1046, Although simultaneous aerosol and

epray applications were conducted from llay 1 through July 16, .10U6, the

1ast six weekly treatments were in accordance with the following procedure;-

treat pools 3 and 3A with aerosol starting at dawn, return to airport for
hen spray pools 2 and 6.

retering and refilling of solution tanks, and th T

Table 12 presents a summary of the operational and meteorclogical

data obtained for aerosol and spray applications from July 2 through the

final treatments on September L4, 1046, Sunrise time, start and finish
time, and net treatment time are given for each aprlication, Average

nmeteorological conditions during treatment including air temperature,
temperature differential, wind velocity and wind direction are presented.

The output dosages are also given in table 12.

Pools 3 and 3A each received 15 aerosol applications for a total out-

put dosage of 1.60 pounds DDT per acre. Pool 2 was sprayed 16 times for

a total output dosage of 1.54 pounds DT per acre, whereas pool 6 received
17 spray treatments for a total output dosage of 1,64 pounds DDT per acre.
The average output dosages mer treatment were therefore 0.107 pounds DT

per acre for the aerosol pools end 0,093 pounds DDT per acre for the spray

pools,

All technigues erployed in evaluating the dispersal of DDT by the




Table 12. Summary of operational and meterologic: 1 data

for airplane aerosol and spray applications
at the Savannsh Wildlife Refuge from July 2 thrcugh September L. 1946,
Type TINE Average ieteorological Conditions Outout
D Treat— : e - ] o
Date | Treat Sunrise{ Start | Finish |Treatment Te Te-Ty| Vg Wind UwMMnm
Wi (A1) | (A | () | Ir)) | (OF) (mph) | Directions 1%s.DPT/acre
asrosol 5120 5:09 K155 U6 724 0.0 1.0 SE 0,09
7/2 | soray 5120 1 5:10 | 6:02 52 72,4 0.0 | 1.0 SE 0,10
asrosol | B:2h | 510 | 5:53 Le 73.0 0.0 1 1.7 WS 0.09
/9 | spray Giolh | B0 | Brilt 51 73.0 | o0 | 1.7 | wsW 0.10 _
1/16 aerosol | 5:27 | 5:09 6:00 51 LM 0.2 § 1.8 W 0.1
spray 5:27 .1 517 6:12 55 | 74,6 0.2 1.6 W 0.10
¥ s .._..... .~ e =
asrosol 5:31 | 5:17 6:10 53 L 72.2 | 0.0 3.0 | SW 0.12
T/R3 | prmy  i5:3 1 Gido | a0 | 60 1 750 | -1.0 % 4.0 I 0.9
N\uo Rainy and windy all week, o treatment.
. |eerosol m 5:l0 M 5128 6i22 | Lk w 70.9 o4 1 1.5 sW 6,11
8/6 spray Fiho ) 65 8103 67 Lo7hs -0.,5 i 2.9 R 0.19
S A= A 55 = - i - - - iR
asrosol 5i bl i 28 6:13 | 45 | 74.0 6.0 ! 3.4 0.10
8/13 spray Rell 1 B:l2 T:2 1 6O 77,0 -0 3.6 0.08%8
 laerosol | 5:W0 | 5i38 | 622 [ W\ T3] 0.3 2.2 0,10
820 | goray 51149 7:00 | 8109 69 {17 1 «0,5 | 2.7 SSH 0.10
g aerosol FihL 1 Hiil 6120 Lg | 68.7 0.1 ' 3.8 | HE 0.1T
21 spray 554§ 7:19 g:28 69 | 78,71 ﬂ -2.1 » 7,8 e 0,10
. laerosol |5:50 M 5153 | 6:L1 L3 | 67,5 | 0.2, 3.6 FFE 0.10
94 sopray 5159 1 7:16 8:26 70 | 72.2 m =2.b 1 B,A VE 0.10
Wotations: Ty---Temperature (°F) 1 foot above ground level,

T¢——-Temperature
Vg-—-¥ind Velocity

(°F) 6 feet above ground level.
6 feet above

ground. level.

no

—~I
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m-17 nirplane were previously reported in "Summary of Activities Yo. 6",

Yo attermpt was made to sample the deposited D27 on some of the treatments.
The recovered dosage for each nond and dike is rerorted in tables 1%a Aand
13b as the average of the twelve stotions on the vonds and the average of
cix statiors on the dikes. The standard error of the mean for each pond

and dike is also given, Thes mean for the entire senson is based on all
sampled treatments from Ilay 1 to September L4, Witk the spray type dispersal
of DDT, the recovered dosagss have ranged from 2 low cf 37 psrcent Lo A
high of 9€ percent recovery on the ponds, and frou 15 pefcent to &8 percent
recovery on the dike, With the thermal scrosol tips dispersal of DDT, the
recovered dosages have renged from a low of § percent to 2 high of 25 percent
recovery on the ponds, and from 2 psrcent to 1% psrcent recovery on the dike.

On Poonl #6, which received the snray application, and on Pcol #3A, which

received the thermsl aerosol application of DT, four sonecial stations were
selected close to the regular staticns., These four specinl strtions on each
pool were approximately 150 to 200 feet spart =nd each held 3 glass penels
placed side by side. An anslysis of variance wss made on the deta and the
results obt~ined showed a very significant incre=se in variation between
the stations compared to the veriation within a strtion for both the spray
and thermsl a~rosol type application, Ths veriasnce between stations was
con;iderably less for merosols th=n it was for snrays indicoting a niore uni-

form distribution though a much lighter deposit,




Table 13a,

Recovered dosage obtained in thermal aerosol application of 20 percent

DDT in Velsicol NR-70 by PT~17 airplane at the Savannah Wildlife Refuge.

WOMWW@W POOL #3A POOL #3 Dike Along POOL #3 — #3A
ADpLle 4
DATE ol | Dosage (1) Standara : Dosezge (1) St Dosage (2)] 2
1b.DDT/acre Percent | Dosege tandar osage (2)] Standard
F\JOH.U HMGOOANQH.WQ. MH.HoO . mmOOd.mH. M.N@OOd. sred Err or WWH.O@B.G Hbrm covered LﬂJLHH,OH. ﬁHumH.OmHNHIM
1b .CUH\M.OHW HG.UH,_H acre y Hd.UH_H acre H.H UUHv\muOHG mmooxwmu\.u\ HdbUH\NOHm HdUGH\NOHm |,m0.04m
July 2,1946| 0.09 0,008 +0,0010 9% €.008 40,005 9% 0,003 +0,0006 3%
July 9,1946] _0.09 0.010. | +0.0005 115 0.012 | +0.0014 | 13% 0.002 +0,0002 | 2%
Aug,13,1946; 0,10 0.010 +0.0017 10% 0.012 +0.0012 12% == S i
Avg,27.1946 0,11 0.005 4+0.0012 5% 0.016 +0,0027 15% 0.005 +0,0008 5%
liean for end ; ]
Eive monson ) Oei07 0.0108 | +0.0004 10% 0.0126 | +0,0010 } 124 ©.0083 | +0.0015 g%
s s L ! = L f
Table 13b. Recovered dosage obtained in sprry apvlication of 20 percent DDT in
Velsicol NR-70 by PT-17 eirplane at the Savannah Wildlif e Refuge.,
Dosaszs POCL #6 POCL #2 | Dike along PCOL #6
DATE Apnlied | Dosege (1)| Standard ! Dosage (1)|{ Standara Dosege (3] Standerd
1¥DPT/acre] Racovered | ZIrror mmﬁombd Recovered Error Percent wmmoo:éo& Error Percent
1,007 /acrg 15,IDT /acre | 8COVETY 1 DIT/ nere| 16DDT / acr of CCOVETTi1Y, DD /acre|lb,IDT facre| PeCOVery
July 2,1946 0,10 0.006 | +0,01L4 96% 0.078 +0.0010 78% | 0.0%8 +0.071 gsd
July 9,1946  0.10 0.068 | +0.021 6¢% 0.093 +0.031 9% 0050 +0,015 50%
Aug.13,19460 0,08 0,027 | +0.008 L6% - - - 0.0uY4 £0.013 | 554
T
Aug, 20,1946 0,10 — e s 0.065 +0.017 65% s sk e
-+
Aug,27,1946 0,10 0.060 +0,010 60% — —— — 0.02u4 +0.006 ud
Mean for ent - A % o 1
tire seasonl  0.093 0.0512 | 40,0038 55% 0.0703 +0.0059 76% 0.0455 $0.02121 k9%
Notes: 1. Average of 12 stations.
2. Average of 6 stations,
3. All dosage calculations are based on quantitative chemical analysis of DDT,
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EFFECTS OF DDT LOSQUITO L CIDI¥YG OF IZDLITE
g/

=
C. L, Tarzwell, A. B, Ericksoni/, E, L. Bishop—/

Airplane Applications

Experimental studies at the Savanneh River Wildlife Refuge on the

}_J

effects on wildlife of the routine application of DT lervicides by

airplane were continued throuvzhout the third guarter. A total of €15
acres were treated weelkly at the rate of 0.1 pound of DOT per acre,

DOT in Yelsicol I'R-70.

znernted aerosol to

)
&
4
i
o
53
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This material was apnlisd as a thermal o

two of the ponds and as 2 spray to the remaining two ponds., The last
routine treatment was applied September 4, The spraved ponds received
a total of 17 and 16 treatments respectively while the two asroscl ponds

received 15 treatments e=ch,

"Pish

Observations conducted throughout the period of treatment indicated
a small and probably insignificant kill of fishk due to the treatments.
Early in the season, before aquatic vegetation became abundant, there were
some fish kills nrobably due to the concentration of the srray materials

on very lit*le kill was noted. Since

o
0
]
]
n

by wind action, ILster in the

trsatment has been discontinued, fish population studies have been made

in all of the ponds. While the data from thzee studies have not been

i/ Resigned Sentember 13, 1946 .

6/ Resigned August 31, 1946




analvzed as yet, gross observations at the time of the poisoning indicate
1ittle or no direct harm to the fish populntion, Further study next season
would be desirable to detect any indirect effects, such as might occur from

a reduction of the food supply.

Plankton

Plankton studies wers discontinued in August, The results of these
studies may be sumnarized as follows:'

1. The effect on plankton organisms of the routine use of DDT at
0.1 or 0.05 pounds per acre, 1is so slight in ccmparison with the larger
variations due to climnrtic and other ecolozicrl factors as to be reletively
unimportant when the porulation 1is corsidered as a whole.

2. The plenkton population As A whole approsches a constant, i.e.,
the number of plankton organisms supported by a giv:sn volume of water
remained spproximately the same throughout the summer months in treated
and check areas.

%3, Mo drastic killing of any specific orgsanisns occurred from DDT
treatment during the course ¢f the experiments. Even though a few forms
did show a slight reduction in nunber in the treated ponds over the controls,
in no instence were they wiped cul or reduced to any marked degree,

4, It appenrs thet the use of DDT as » rosquito larvicide will be

restricted rmore by its potential dangers to the fish than by any harmful

effects on the plankton organisms as 2 group.

Birds and kammals

Studies of the effects of routine DT larviciding on birds and mamnals
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were begun in Yarch and discontinued early in Septermber. Tyxtensive weekly

observations and counts of all birds and the singing rmales were employed in

1.

)
tJ
+3
[.__J

ayviciding on the bird popu-

the evaluation of the effects of routine
1ation. These studies were made Over extensive areas of treated 2nd check
dykes and jiglands. Yo differences were noted in the serayed and aerosoled
areas, The numbers of birds observed in all arens were quite similar.
After liay 1, there was an increase in the nusber of singing males but
this change was probably cansed by the influx of late migrants. The

spraying had no apparent effect on the mnles that had been singing in

Larch, April and liay, for thelr singing continued into July and August.

-+

The slight changes that occurred. in the distribution and numbers of sing-

ing males in sprayed and unsprayed areas during the surmer Were similar

-

and could not have peen caused by the T, Furth

o

r, their was no noted

reduction of the bird population in the treated Areas and the weekly
greatment with 0.1 pound of DDT per acre appesred to have no effect on
the birds.

Trapping =nd tagging of rodents, chiefly cotton rats, w=sS the chief
method used for the deternination of the effects of routine DT larvi-
ciding on mamnals. Tifty to 100 traps were ssad routinely in this work.,

Captured animals were marked with enr tags for jgentification if captured

again, In the check areas 21 percent of the rnts were retaken after tagg-
ing, while in the trented areas 25 nercent were rotaken. These returns
jndicate that the activity of the rats and the rate of nortality were
about the samé‘in Ywoth areas, The numbers of rats retrapped in gach

arca the week of ta ging, and in subsequert weeks, are COm arable, Since
o »
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the numbers of immAture and adult rats taken in each mrea were comparable
it would apperr that the DDT hed no effect on the renroduction potential,
In short, LDT apparently had ne effect on the rodsnt ropulation of the
sprayed areas.

Daily sight observations were made on rabbits in the check and treated

o8

areas throughout the period of itreAatment

Paired light trap collections were Racse hefore and aftsr treatment in
g 3y
each of the areas throughout the season. Although the data has not been

summarized it is apperent from gress ohservation of the catch that insects

trented arens. Certain groups of insects however,

[
"
3

were no%t externinated

appesred to be more abundent in ths check areas. Gross observations after
treatment indicated a considerable mortelity of certain insects. Surface
Coleoptera such Aas Dytiscids, Gyrinids and Hydrophilids and the aquatic
Hemipters, especially Corixids, were rilled in considersble numbers. Many

also found desad on the water surface, Al-

[§3]

adults of aquatic Diptera were
though the nyrrhs of dragon and dnmssl fliss are resistant to DDT,. the
adults are quite susceptible to i% and lerge numbers of thewm were killed.
Turther study next sesmson is in ndicated to determine the long time effect
" of trentnent on these important aguatic insects.

Tive hives of honey bees kept in the trzated area survived 17 routine
treatments. There was nc indication of serious harm to the colonies which

collected honey throughout the season. Local bze keemers are not now ad-

verse to airplane larviciding in the vicinity of their hives,
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Studies of QOther Larvicides

Studies of the effects'on fich of the routine larvicidal use of DDT,
DD, "39RE" and "1068" in ponds 3 to 10 feet deep were undertaken in July,
Bach of these materials were applied at the rates of 0.1, 0.05 and 0.025
pound per acre in similar pends, with the exception of "20R6" which was
aprlied at the rate of 0,2, 0.1 and 0,05 1t, yer acre. Chect nonds were

observed for each of these thres series of trestments. Three groups of

ponds were studied so that all treatments at a given dosage were in simi-

]

lar ponds., All materials were dissolved in fuel cil =nd applied at the
rate of a gallon of solution per acre by means of a hand sprayer and
atonizing nozzle,

Exaninations were rade 24 to 42 hours afiter each trantment. Iine
foutine treatments have now been nade, Of these uaterials GSG" is by
far the most toxic., The first treatment at 0,2 and 0.1 pound per acre
killed fish in ponds 10 and % feet deep respectively. After the third
treatment all fish ~ppeared to be killed, At the rate of 0,05 1b, per acre
the first fish kill occurred after the fifth treatment.

No kill has yet been noted in the ponds treated with TDD or "1068",
Three dead fish have been found in the pond treated with DDT at the rate
of 0.05 1b. per acre but no kill has been noted in the pond receiving 0,1
1b, per acre. The latter has corsiderable vegetation And may explain
the difference if the kill in the first vond was due to the DDT, At the
conclusion of the fourteenth treatment all the ponds will be poisoned so

the effects of the treatments on the fish population can be deteriined

more accurately,




ANOPHELINE LARVICIDE STUDIES

F, F. Fergusonz/, J. G, Gillespie

Comparative Swath Widths

Prelininary tests were conducted to determine the effective swath

compared with that obtained

H
(4h]
)
3

3]
0

width obtained by dusting with paris g
by use of the reconmended DDT—0il mist spray. The technique employed was
to apply one naterial at the usual rate along several yards of the wind-
ward bank of a uniformly infested pond. After leaving a suitable buffer
area the other treatment was applisd at the usual rate along several more
yards of the same bank, 3By carefully selecting uniforn ponds with uni-
formly heavy infestation of anopheline larvac and by having both materials
applied by the same operator with as little delny as possible, a rather
valid comparison of effective swath width could be obtained., The width was
evaluated by dipping for larvae in parallel lines perpendiéular to the

bank and measuring the distance from the bank to the point where larvae

were first found two or more per dip or in two out of thrée dips.

A sumpary of preliminary results in five such paired tests is presented
in table 14. The rate of application in all these tests were designed to
apply 0.5 1b, paris green or 0.05 1b, DDT per acre using a 30 ft. swath
width.- It appears that a dust will carry appreciably farther than an oil

mist under the same conditions though it is doubtful if this will offset

the other advantages of the DDT-o0il mist spray.

l/ Resigned Avgust 31,»1946




Table 14. Comparative effective swath widths of paris
green dust and DDT-0il mist spray.

S ' Wind Velocity ‘ Effectiz; ?Y?Fh width
H. p. . 6. Dast | T 1IsE
9/n 1 | 150 60
9/11 34 | 110 56
9/19 b £0 30
BIgS 4 75 45
9/12 - 5 G0 70
Mean g g1 % 46

Airplane Application of DDT

In an effort to determine the relative values of exhaust thermnl
aerosols and =2irplane suTAYS for application of DOT as a larvicide,
criﬁical time — morbidity studies were undertaken., Two similar ponds
heavily infested with anopheline larvas and suitable for airplane treat-
nment were selected. The pretreatment infestation waé deternined by dipp-
ing and the posttreatment populations were deterzined by the same techni-
que, 15 min., 30 min., 1, 2, 3, L, 6, 8, 2%, and 72 hours after treatment,
The results are shown in figure 1.

The thermal aerosol is faster acting than is the spray, having in-—
activated an appreciable portion of the 1arvae during the first fifteen

minutes, whereas no appreciable inactivation was detected in less than one

hour as a result of the spray.
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Fige 1 Time - morbidity data for airplane application of
DDT as a larvicide spray or thermal aerosole
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On the other hand the spray was nore effective after & to 2l hours,

reducing the population to 0.05 larvae per dip or less as compared with
0.10 to 0.15 larvae per dip as a result of the perosol treatment,

These results are not entirely unexpected since the finer particle
gize of the aerosol night well account for itg faster action whereas
the spray, due to its larger particle size, denosited a gre=ter A ount

(5]

of DDT on the surface and so should produce 2 greater rortality after

ol hours.

Hexachlorocyclohexane

Hexachlorocyclohexsne has given excellant results as an anopheline
larvicide when applied as a dust at 0.05 1b, of gamnma isoner per acre.
In a further effort to employ the solubility of this materiasl in water
as a method of lengthening the periocd between treatments, porous bags
containing an excess of the saterial were suspended in ponds at the
time that the ponds were being dusted with the senme material. Again

this technicue failed to extend the residual effectiveness of the dust.

Other naterials

In field tests Velsicol "1068" has rroduced control roughly equi-
valent to that produced by equivalent dosages of DDT, EHowever on an

equivalent cost basis it cannot compars with DT,

956" has produced adeguate control at 0.05 or

=

Hercules "Toxicant
0.1 1b. per acre but at dosages of 0,05 or less the results have been

A
] very erratic, Its toxicity to fish would preclude its use as A general

larvicide.
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RODENT AND ECTOPARASITE COTTRCL INVESTIGATIONS

P. A. Woke, H. P, Nicholson, J. T, Grimsleyg,,

—~

T. B. Gaines

.

Control of Rat Ectoparasites with 5 Percert DT

. - . " . R T AL
A series of investigations was initiated in July, 1946 in Columbdia,

S. C. to determine the value of b percent DDT in prrophyllite for the
control of ectoparasites of rats, especially rat fleas.
The methods of treatment employed were those now commonly in use

by the U. S. Public Health Service in its typhus control programs in the

Southern States, i.e. the dusting of rat burrows, harborage areas and

o

runways.

Equipment employed consisted of the.Cyano:as foot purp duster and
two types of sifter dusters, The Cyanogas duster was fitted with a 5
pound capacity side chamber and was used in dusting rat burrows and en—
closed harborage areas., The sifter dusters were a rectangular can with
a capacity of about 4 pounds used in dusting exnosed runs, and a small
¢ylindrical can of 3/@ 1b, capacity mounted on a three foot stick to use
in dusting runs difficult to reach by other means., This equipnient h=as
been more fully described in earlier reports.

Major emphasis was placed on the use of the Cysnogas foot pump duster
in an attempt to dust flsa breeding areas directly, if possible, rather

than depending upon achieving control primarily by dusting runways fron

\
1

8/ Transferred August 3, 19 6.
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which rats will contact the dust and carry it back to burrows, nests and
harborages.
Seventeen business establishments were chosen for treatment because
they were noderately to heavily infested by rats. The species of rat

encountered was Rattus norvegicus. The establichnents included six retail

grocery stores, six cafes and one each of the fellowing: grocery warehouse,

wholesale produce store, drug store, paint store., and fezd store. Dust was
] s . . \ - \ .
# applied ranging in amcunt from 1 3/4 ibs, to 14 1/2 1hs. per establishment,

depending upon cize s~nd the degree of infestation, The average was 5.2 lbs.,

tablishnents of similar type

m

per establishment. In addition eighteen &

were selected for use ac checks.

The results obtained with 5 percent DDT in individual establishments

are shown in tabdle 15. 4 simple nmean, called an index, is used to express

the rate of ectoparasite infestation per rat since the nurbers of rats
taken were relatively small, It should be noted that the reduction in in-

festation of the oriental rat flea Xenovsylla cheopis and in all species
s . ’ 1Y

Q g . s
of fleaSA/ was consistant in all seventeen cf the premises treated.

A sumrary of rat ectoparasite wopulations found in untreated estab-
1ishments and used as check deta is presented in table 16.

Table 17a indicates the degree and dnration of control achieved against

X. cheopis and against all species of flans collected from rats caught in
| . e .
] 9/ Xenopsylla cheopis (Rothschild), Noscpsyllus fasciatus (Bosc) ,
Leptopsylla segnis (Schonherr), ggk_qugﬁﬂgﬁ'g:llinacea
(Westwood), and Ctenocephalides felis (Bouche).
T
S
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Table 15. Results of Dusting with B percent DOT for
the Control of Rat Ectonarnsites.

; ¢
Bstab- A?z:r
1lstment,Treatﬁent
,_"‘- R e e | Gl
-1 Pre-treat :
Grocery 6~7 1) !
store 47-50 g
-2 Pre-treat| 8 |€58l 82,4749 93 sl it oz ogeo | 102.5
: b 1 il
Grocery 6-7 30 2 O.ff 2 O°7¥ 0 LR G G 2 Sl
i il - . i
Werehouse| U7-49 3 1} 0.3 1 0.3 1| 0. B1 1.7 4 Fi 2.3
4 SN AR
c-3 Pre-trent 3 il 69! 23.¢; 70 w2l 0.7 4 92 0.7
Drug 67 2 it o5 1 | 0y 0.0 2 2.0
Store 4g-lg 3 ol og o o7l 9.0 1 L3 14,3
i H i
o-U Pre-treat | 3 || 65] 21.7 65 36.7]0 0] 0.0 | 175 58.3
Paint 6-7 3 0{ 0.0/ Ol 1.3/ 0} 0.0 4 1.3
Store 50 1 ol 0.0l 0O 0.0} ©f{ 0.0 0 0.0
c-5 Pro—treat | 2 ||108] 54.d103 | 5k.01335) 68,01 o) 0.0 | 2k | 122.0
Cafe 6 2 ol o.g o0y o.0f 2{ 1.cH 0} 0.0 2 1.0
Lg 1) 1l 1,00 1] 1.0 26 6.0l 0} 0.0 27 27.0
c-6 Pre-treat 1 il 191 19,0028 1280, 1} L.O0p 21 2.0 131 131.0
Grocery 7 2 0] o.¢ 1| o.f) of 0010 t 0.0 1 Q.5
Store 50 1 0 0.4 W .ol o] 0.0 0} 0.0 4 L.0
Y A ' :
C-7 Prz-treat 6 {575, 95.85554 1 99 off 1} C.ly O] 0.0 595 9g.1
Cafe 6 2 ol 0.0 o} 0o.04 O O.vit O} 0.0 0 0.0
4g-lg 8 61 o.7! 8 1.0l17t 2,21 0 0.0 | 25 3.1
l f
=y Hi ; T
c-8 Pre-Treat Lol 561 14 oi 70 | 17.5u271] 2.8 Wi 1.0 245 61.3
Wholesale Lg 1 2| 2,00 69 63.0l 5| 5.01 3, 3.0 77 77.0
Produce g
0~9 Pre-Treat 5 |jl181l z6.2181 14 36.2) O 0.0p 14 0.2 182 36.5
Grocery | W6-L7 16 2! 0.1 2! 0.1l ¢] 0.0} O 0.0 2 0.1
,. !
C-10 Pre—treat | 7 |i115 165‘4 115] 16,419 2.7l 0| 0.0 |i 134 19,1
Cafe 6 5 || 16| 3.2/ 16| 3.2j 2 o, 0 0.0 18 3.6
Lg-50 5 il 30! 6.0] 30| 6.04134 26,8} 0] 0.0 || 164 2.8
C-11 Pro—Treat| 6 |1216 ] 36.00o48 | 41,31 351 6.0 4} 0.7 || 288 48,0
Grocery 6—5 4 0t 0.0f L 1.0 5 1.3) 0} 0.0 9 2.3
Store Lg-Lg 10 1! 0.1 1| 0.1 2! 0.2{12 | 1.2 15 1.5
T Srotreat T [T IF 150! 15 | 14.0] O] 0.04; 3 | 3.0 1 17.0
Cafe 7 1 1j 1,04 1| 1.0l 1} 1l.0% 3 %,o % %jo
Lg 3 117! 5,717 5.7 Ol 0.0411 j 3.7 28 9.3
B
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Table 15. Results of dusting with 5 percent DDT for the control
of Rat Ectoparasites - ~ = - (Continued)

Estab- Days
lish—- After
ment Treatment
13 Pre-treat
Cafe 6-7
Lg-lLg
-1k Pre—treat 9 ¢
Teed 6-7 12 %6l O.F
Store | 4g-ko 26 6/ 0.2 f E
¢-15 Pre-treat b £2:1%.5 7‘411”.5§ 41,0} 0 0.0 78 | 19.%
| i '
Grocery 6 1 of 0.0)f 1 1.00 o] 0.0 ] o 0.0 i 1,0
Store Lg-Lg 2 ¢l C.0 0f 0.0} ©j0.C 27 13.5 37 | 1B.5
16 Pre-treat 3 ge|27.24 82127.311 1{0.3 3 1.0 86| 28,7
Grocery 6 ] 0] 0.C 0f 0.0} 00,0 0 6.0 0 0.0
Store L7-Ug 9 22 2.b1 30, 3.3 6] 0.7 **15304 | 17C.04|| 15664 174.0
-17  [Pre-treat | 5 | &9]17.8l &9|1i7.8ll €| 1.6 0] 0.0 o7 | 19.4
6 5 Li 0.8 4i o.gll 0]0.0 0 0.0 L 0.8
47-48 2 1i 0.5 1: 0.5 00.0 0 0.0 1 0.5
Pre-treat| 77 |l2669]34.7 llzglgl38.3lles5 2] 1 0.5 || 3855 1 50.1 |
6-8 52 371 0.7 4y 0.9'1303% 6,3 7 0.1 379 7.3
47-50 110 96| 0.9 | 179 1._6i£-zsa €.21l 1690 15.4 || 2551 | 23.2
otals €-8 53 Il 108| 2.0 i 117] 2.21329! 6.2 7 C.1 453 g.6
| él \ :

* One aberrant rat with 71 X, cheonis omitted from consideration.

¥* One rat with 1500 lice,

**¥* Motals including the aberrant rat in C-14,
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Trapping
Dates

suly 30-
Auz, 2,

1946

Sept.,
17-27

Surmary of rat ectopara

opulations in untreated establishs
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zetoparnsites

[

All Fle=s
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*One aberrant rat with 354 X, ¢

2 nites and 2 lice cmitted from consideration.
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the test area. Two aberrant cases are not included in this table, but are

discussed below.

It will be noted in table 17a that a week after the dust was applied

X. cheopis had been reduced in nunber by 92 percent and all fleas to only

a slightly lesser degree. Cne and a h=alf nonths following dusting control

1

still remeined hi

and duration of control achisved if the two

W
B

Table 17b shows the d=gre
aberrant cases mentioned above are included. In one cemse a single rat caught

frem a treated feed store 6-7 drys following dusting bore 71 X, cheopis,

ot

This rat was one of 1% crught there during that trapping period., The other

12 rats bore 2 total of only 6 fleas. The total nunber of X, cheopis col-
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lected from the remaining 52 rats talten duri:

the total taken from this one rst. This aberrant rat very probably was an
untreated individual caught shortly after entering the fesd store.
The second aberrant case was a rat taken from a check establishment

during the 47-50 day trapping period which bore 354 § cheopis, Of the

other check rats taken during that period, the mazimur number of X, cheopis

cenbed from A single rat was Q1. Five other rats tazken from the sane ex-
tablishrent as the aberrant one had 15, 18, 23, 6%, =nd 70 X, cheopis.

Ne clairm is made at this time for controlling rat miteés or lice, DNite

and louse figures varied between wide extremes among the rads examined, Al-

though sore reduction in the total mite population nay h?ve resulted at one

week following dusting, further study is necessary to determine if this re-

duction is reml or only apparent.

This study is being continued to deternine the duration of practical con-
trol of rat fleas, Initial control undsr these conditions as herein reported
appears promls*ng but further information on the duration of control is essen-

tial before a dust containing less then 10 percent DDT can be recommended,




Table 17=a

. Degree of control »nd duration of control achieved against rat fleas by use of 5

DDT dust, onitting aberrant cases,

Days after

percent

Treatnment

Indices in un-

Indices in

n £
A treated establishments | Mean Treated Establishnents negree of Control
Duration Trapping ] I Trapping i
of controcl}X. cheopis | All Fleas | Date X. cheopis| All Fleas e AL Flems
6 -8 3,7 38,3 July 31 0.7* 0.9
i
i m
BT - 50 0 23,3 26,6 Sept.2h i 0.9 1.6
i } : i

-

*

** One aberrant rat with umz X. cheopis onitted frow: consideration, but counted in

Table 17b,

Including two aherrant ceses.

One aberrant rat with 71 X, cheopis omitted from consideration, but counted

in the table 17b,

the table 17h.

M¢JN 38,3

July 31

v

mlo

i 20,4 32,7

Sept.2ol

P S

0.9

Date of Tre~tnment 3/1 - 3/L6

| SOOI T——
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Fodenticide Investigations

Antu - DDT Investigations

Investigations were undertalen to deternine, under controlled lab-

oratory conditions, the mortality rate arong Forway rats exposed to a
L] o = e

5]

20 percent AVTU-10 percent DIT dust mixture, The d=ta obtained provides o
auxiliary information on the Norway rat mortality likely to occur as 2

result of field use of the nixturs,

One hundred adult Forway rats, 9C percent females, and 96 inmature

rats were exposed to the dust by passagze throuzh an artificial rat run
twenty-five inches long by three inches wide (see fig., 2). From 10 to
15 grans of 20 percent AWTU-10 percent DDT dust had been sprinkled over
the floor of this run prior to the passage of each rat,

The rats wers introduced at one end of the run and recovered in a
box atvthe other end. In each case contact in the run was linited to the
tinme required for the rat to pass from one hox to the other. The rats
were innediately placed in observation crnges containing a source of
water but no food. The floors of the crges were of wire mesh so that
dust falling fron the féet, tail and other parts of the body was removed
fron possibility of further contact. TFood was offsrsd on the following
day to those rats renaining alive,.

A1l rats used in the tests were cauzht uninjured from the city dunp
and were held four days cor lcnger rrior to exposure to insure having

nornally healthy rats for testing. Killing time varied from a nminimum of

3 hours to A maxinunm of 71 hours, Over 2/3 of the rats succumbing died

;é‘ less than 24 hours after the initial contact.
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Poisoning Tests




The immature rats exhibited considerably more resistance than did the
adults, liortality among this group of 96 rats was 30 percent. Killing
time varied from 12 to 117 hours. As was the case with the adults, about
2/3 of the nortality occurred within the first 24 hours.

Of the first 185 rats caught, 100 were adults, the remalnder immature.
lortality among this mixed age group was bl percent,

Further investigations are in progress with dusts contalning other

concentrations of AVTU,

Investigations with "Rattengift"

A rodenticide of German origin, the sodium s=lt of p-dimenthylamino-
benezenediazo sulfonic acid, comnonly called "Rattengift", was submitted
by the U. S. Fish and Wildlife Service for testing. The results of very
preliminary tests in the laboratory to determine the proper proportion of
poison to bait are presented in table 18, All rats utilized were wild
caught R. norvegicus, and ground fresh fish was used as bait,

"Rattengift" in concentrations of 1/8, 1/4, 1/2 and 3/4 percent in
fresh fish was progressively more effective but also progressively less
acceptable to rats, In concentrations of 1 percent or more it was found
to be very poorly accepted =lthough high mortality resulted in most cases.
Check baits containing no poison were in each case entirely consumed., Death
of the poisoned rats occurred over a period of from less than 18 hours to

six days, with over half occurting within the first 30 hours and about 3/4

dying within 48 hours,




Table 1B,

- luo

Prelininary results of laboratory tests to deternine the

proper concentration of "Rattengift" to use in fresh fish bait for
poisoning Norway rats.

Concentration! Age of Yurber Mumber | Percent Acceptance of
of Poison Rats of Rats | Died Mortality Baits
It Adult 1 1 100% Poor
Innature 1 1
Age Unknown 1 1
% Adult 2 2 100% Poor
Age Unknown 1 1l
2% Adult 1 1 50% Poor
Imnature 2 0]
Age Unknown 1 1
1% Adult 1 1
Inmature 2 2 100% Poor
Age Unknown 1 1
3/44, Adnit 5 5 g7% Fair (1 bait poorly,
Irmature 3 2 2 partially& 2 well)
1/2% Adult L 3 83% Fair (2 baitspoorly,
Irmature 2 2 2 partially & 2 well)
1/u% Adult 3 3 63% Good
Imnmature 5 2
1/8% Adult 2 0 0% Good
Immature 2 0
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Using the information presented above as a guide, field tests were
conducted in two business establishments. The first test was made in a
large wholesale grocery store which was heavily infested with Forway rats.
One percent "Rattengift" in ground fresh fish was used. Of 181 baits dis-
tributed, only 31 could be found on the second day following poisoning.
Seven of these were discovered cached in one place. PTwo other baits had
been partially eaten. Two dead rats were recovered during the observation
period following poisoning. Yo odors .were apparent.

On the eighth day following poisoning a treatment with "1080" solution
was made. Only two rats were recovered. The patch test which was used
following this phase of the treatnent indicated that live rats remained
in all parts of the store,

The second test was made in a feed store having a moderate rat in-
festation, and which was open to almost constant reinfestation from the
outside. The fish bait used in this case contained 3/4 percent "Rattengift!

Sixty-seven baits were distributed and allowed to remain for three
nights before recovering. Twenty—seven baits were recovered. A week was
alloﬁed for the poison to take effect. At the znd of this period a total
of five rats had been recovered and five separate odors noted indicating a
kill of at least ten rats, Some of these rats and odors were found oﬁtside
the store but in the immediate neighborhood.

On the seventh déy of the test a treatment was made with "1080" solu-
tion, A total of six rats were recovered and two isclated odors resulted,

The patch test was applied and subsequent tracking indicated that a number

of live rats still remained.
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The presence of live rats after using "Rattengift" does not mean
in this case that the treatment failed. In a building of this type re-

population from outside sources may teke place immediately.

Rat-proofing Investigations

r

at-resistant cualities of mate—

)
IR

Work was continued on tests of the

i

rialg which are under consideration for use in ship construction. The

ship rat or roof rat, Rattus rattus alexandrinus is used exclusively at

present, The eguipment and methods are those previously described
(Summary of Activities Io. 6, Second quarter, 1946) with minor modifica-
tions.

In marked contrast to the common construction materials previously
tested and reported upon, in which several were psnetrated by rats, the
materials tested this period were all relatively highly resistant to rat
gnawing., None were penetfated, though several were damaged, and with
continued exposure, most likely will be penetrated.

The provision of a suitable gnawing edge in certain cases, has aided

the rat's gnawing activities, Observations indicate that almost any con-

dition of the test material whrich enables the rat 4o set its incisors be-

yond the surface, may constitute in varying degrses, a gnawing edge. How-

ever, the effectiveness with which the rat is able to gnaw depends in
large measure on the suitability of the gnawing edge and the composition
of the material. The simplest case is that of very soft material which
the rat is able to cut into with its incisors, thereby gaining an edge

and creating for itself as it gnaws into the material, an increasingly




more suitable gnawing edge. A different case is that of harder material,
which the rat is unable to cut into with its jnciscrs. In such cases,
scratches, gougss, holes of aifferent sizes, cuts, demaged areas OT free
edges, appear to be essenti=zl to zive the apimal a start, ZProgress there-
after denends upon the animal's ability to break or tear off portions of
the material, rather than ©0 cut or bite the terial.

The materials of undisclcsed corposition ¥ist cd in table 19 have been
attacked in such a degree as to be worthy of note, An 11/16 inch hole bored
near the lower edge provi ided a niznly favorable gnawing edge. Exposures

were made on sixteen to eighieen y nights t0 as many aifferent rats. Dupli-

cate materials in which 2 gnawing edge of 1/4" was provided between the

1e which have been at?b acked by rats,

Table 19. BuildiJ ina
h an 1’16 inch hole.

when brOV1@ea wi

r-t' (m

lMaterial Txtent of Gnawing

(-5 larine Board 3/16" thick | E 1e not enlarged except for one
1/8 inch chip. Area e extending 5/8&
inch from edge of ho le, gouged with

depth increasing sharply to edge of

hole.
C~5 Marine Board Hole not enlarged. Area extending
1/4* thick 1/2 inch from edge of hole, gouged

with shallow tooth marks.

SE—

¢-4 Marine Board Hole not enlarged except for one

3/16" thick 1/8 inch chip. Area extending 1/2
inch from edge of hole, gouged '
deeply, soon to penetrate.

¢-4 Karine Board Hole enlarged 3/16 inch to 5/16
1/8" thick inch, Area extendin 1/2 inch from

edge of hole, gouged w*th deep

tooth marks, soon to penetrate.
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lower edge and the floor of the cage, received 1ittle or no damage., All
other materials which were set flush to the edges of the test cage, pro-
viding most unfavorable conditions for gnawing, were untouched or damaged
very slightly. Other materials, the composition of which is not disclosed,’
were damaged little or none although favorable gnawing edges were provided.
Tests with these will be continued with variaticns of method before con-
clusions are drawn,

A perforated marine veneer material used for sound proofing, 3/16
inches in thickness and perforated with 5/32 inch holes centered 1/2 inch
apart, has been exposed to sixteen rats for 42 nights., The edges of all
the holes of the lower four rows, (20 holes exposed per row), all except
two in each of the fifth and sixth rows, all except five of the seventh
row, and scattered ones in the eighth row and above are gnawed to a greater
or lesser extent, Some bear evidence of a tooth mark only, or are chipped.
Many are cut approximately 1/3 the distance through the panel and gouged
for a distance around the hole up to 1/4 inch beyond the edge.

An expanded metal panel having diamond-shaped meshes 5/8 inch by 1
11/16 inch was tested to determine at approximately what age and size growing
rats no longer would be able to g0 through the meshes. The rats (Alexandrine)
were born June 3, 1946, The test was set up on July 24 {rats less than two
months old). They freely went back and forth through the meshes until on
August 21 (age 2 months, 18 days) one hesitated for several minutes befere
going through. None would go through on test between the third and fifth of
September. One went through on September 6 (age 3 months) after long agi-

tation, dut one of the others failed after making repeated desperate attempts.
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Until September 24 frequent unsuccessful efforts were made to induce or
force the rats to go through the meshes. On this dste the combined weight
of the three was 12 ounces (an average of four ounces).

Six samples of insulation material in bdlocks six inches in thickness
are under test to determine whether rats would excavate tunnels in the
material and use cavities thus formed for harborages and as nesting places
for young. ZEach sample was exposed to a pair of Alexandrine rats., Two
samples are pressed cork and the four others are types of fiber insulation
which is irritating to the human skin. All have been under test since
August 15, 1946,

Within three to tweniy-four hours after the tests were set up, rats
had established harborage in three of the fiber insulation samples and in

one of the pressed cork samples. The tunnels through the fibrous material

required the penetration of three layers of tar paper. Within the next few
days all the samples were tunneled throughout and have been used =s harborage
continuously ever since, Six young were born on or about September 22 in a

cavity of the cork insulation, They apparently were normal on September 30,
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CHEN.ICAL INVESTIGATIOFS BRAICE

W. R. Schmitz, M., B. Goette, S. B. Richter, S. L. Resnick

Chemical Deterioration of DDT in Residual Spraying

Tests have been continued to determine what factors are most influential
in the deterioration of DDT applied =s a residual spray. Except for the tests
described in this report, the tests sonducted were a continuation of those
tests reported in "Summary of Activities No, 6", All techniques employed were
previously reported.

As a control for the other tests, duplicate pesnels with 5 percent DDT in
kerosene and 5 percent JDT emulsion on glass, p=aper, and wood surfaces were
prevared and placed in the darlk for a period of three months at room tempera-
ture. The panels sprayed with 5 percent DDT in kerosene showed a DDT loss of
20 to 25 percent compared to initial analyses, while the panels sprayed with
5 percent DDT emulsion showed only a slight difference compared to initial
analyses,

Duplicate panels with 5 percent DDT in kerosene and 5 percent DDT emul-
sion on glass surface only were prepared and held for three months at a con-
stant temperature of 40 degrees Fahrenheit. The kerosene panels showed a DﬁT
loss of about 30 percent compared to initial analyses, but no difference coqr
pared to the control panels. The emulsion panels showed 98 percent of the
DDT still remained.‘ Apparently most of the DDT loss from the kerosene panelp
occurred during the first month since similar panels kept for only one month

showed a DDT loss of about 25 percent compared to initial analyses.
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Duplicate panels with 5 percent DDT in kerosene and 5 percent DDT
emulsion on wood surface only were prepared and exposed to wltra-violet
light for 248 hours, or 31 eight hour days. The kerosene-wood panels
gave 46 percent recovery of DDT and emulsion-wood panels gave 77 percent
DDT recovery. However, it is not sure whether the loss of DDT, which
occurred on both glass and wood surfaces, was due %o the ultra-violet
light or to the heat produced by the lamp. Control tests are now under
way to evaluate the difference.

Duplicate panels, which had previously been subjected to artificial
flaking for one month, were covered with new.covers and subjected to gl
additional bumps over two months. At the end of this period, less than
half of one percent of the DDT had flaked off into the cover. The amount
of DDT remaining on the panels was analyzed and the results showed no
significaﬁt difference compared to the control vanels, Similar panels
with 5 percent DDT in kerosene and 5 percent DDT emulsion on glass, paper,
and wood surface were prepared and placed in an occupied house for three
months. These panels were subject to all natural conditions, but showed
ofily half of one percent of the DDT had flaked off into the cover. It f
was concluded that flaking of DDT applled as a residual spray occurred in
only a very small amount,

The effect of humidity was tested by placing duplicate panels with
5 percent DDT in kerosene and 5 percent DDT emulsion on glass surface,
in both dry air and saturated air for three months., Little difference
was detected between panels subjected to dry air and saturated air, and

the recovery of DDT from these panels was essentially the same as the
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control panels, Thus, little effect of humidity on DDT was detected.
The effect of cleaning the glass, paper and wood surfaces was tested
by washing the gl=ss and wood surfaces with a wet soapy rag, =2and the paper

surface was cleaned by use of a commercial wallnaper cleaner, Duplicate

panels with 5 percent DDT in kerosene and 5 percent DDT emulsion were pre-

pared. The panels were left exposed to the open air so that dust and dirt
would settle on each one, Afier one weelk, all panels were cleaned, ~nd
one set consisting of duplicate panels of kerosene and emulsion on gl=ss,
paper and wood surfaces were removed for analyses. The other panels were
put back for another week, After the gecond weal, all remaining psnels

were again cleaned, and a second set of panels removed for analysis., The

o+

remaining panels were put back for ancther week. After the third week,

the panels, which were left, were cleaned and anelyses made. Thus, each
p 9 ] L

panél was clesned one, two or three times. On the glass surface, almost
all of the DDT was removed the first time. The kerosene- and emulsion-
paper panels showed little difference between the first, second, and third
cleanings, A total of about 10 or 15 percent DDT was lost by cleaning the
paper surfaces three times in this manner. The kerosene-wood panels shqwed
a loss of DDT of roughly 20 percgnt between each cleaning. The emulsion-
wood panels lost very little DDT after one cleaning and only about 10 per-

cent DDT loss after three cleanings. Thus, it appears that wallpaper

sprayed with DDT can be cleaned without removing nuch of the DDT, Like-
wise, wood surfaces sprayed with the DDT emulsion can be washed without
removing much of the DDT, Whether or not the remaining DDT is effective

in killing insects will have to be tested biologically.
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To determine what effect flies (liusca domestica) had in removing

residual DDT, two tests were made. Using sténdardized technique, the
panels in test A were exposed for €0 minutes to approximately 100 flies
twenty times over a period of four months. Both 5 percent DNT in kero-
sene and 5 percent DDT emulsion on glass, paper, and wood surfaces were
tested. In test B, exactly the same procedurs was followed except that
no flies were used. All movement of panels and methods used were identi-
cal in the two tests except one test used flies and the other test did
not, In test A, no records were made of the mortality of flies until
the end of the fourth month. Then on duplicate 15 minute exposures,
very poor mortality was obtained on all panels except emulsion—-wood,
Originally, these same panels had‘all given very high mort=1lity. All
panels in tests A and B were then anslyzed for DDT, and a comparison
made between the corresponding panels in each test. Only on kerosene-
glass panels were there any significant differences between tests A and
B, only 16 percent DDNT was recovered in test A, while 52 percent DDT

was recovered in test B, All other panels had essentially the same amount

i.
.
i
|
|

of DDT left as did the control panels, Thus, the large drop in toxicity

is probadly due to masking of the DDT, and tests are now in progress to

determine what kind of masking occurs,

Effect of activity by adult Anopheles guadrimaculatus mosquitoes on |

DDT was tested by the strndardized technique used in making regular bdio-
logical tests, At the end of two months, the mortality was compared with
the amount of DDT remz2ining on the panels, Both 5 percent DDT in kerosene

and 5 percent ermlsion on glass, paper, and wood surfaces were tested.
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Highest mortality (75 to 80 percent) occurred on kerosene- and emulsion~
wood surfaces, and lowest mortality (4O to 45 percent) occurred on kero-
sene- and emulsion-glass panels, However, =nll panels except kerosene-
glass showed that better than 80 percent of the DDT remained on the panels,
Because of the high recovery of DDT and drop in toxicity, this is another
indication thet masking of DDT occurs.

In a1l of the tests made, better recovery of DDT was obtained when
using the emulsion fornm rather than the kerosene solution, The recovery
of DDT from kerosene-glass panels was always the lowest, Factors which
are of little importance in chemical deterioration of DDT in residual spray-
ing are cool temperatures around 40 degrees Fahrenheit, flaking of DDT, humid-
ity, cleaning of paper and wood surfaces, and insect activity. The most out-
standing factor in causing loss of DDT was temperature around 140 degrees
Fahrenheit, liasking of the DDT also appears quite important in causing low

toxicity to liusca domestica flies and Anopheles quadrinaculatus mosquitoes,

Ultra-violet light is at present of undetermined importance.

Table 20 presents a summary of the results obtained at the end of the

third month,

Penetration of DDT into Wool Surfaces

A study has been undertaken to determine what effect wetting of wood
surface with water would have on penetration of DDT into the wood. Poplar
wood panels, 3 inches by 12 inches, were selected and sprayed by neans of
a micro-sprayer described previously in "Surmary of Activities No, 6",

Two sprayers were set up so that panels could be sprayed first with water



Table 20, Chemical determination of DDT in residual spraying (50 mg. DDT per panel except in #5

which had 25 Dm.v

5% DDT Amount Duration ﬂmwomam
Description of Test < 4n Surface of Panel of DDT
Analyzed Test _ Recovery
1. Control Panels., Kept in dark kerosene Glass A1l 3 mons. 57,0 7u%
place at rcom terparature, Kerosene Paper Top layer 3 mons. oyl No&
Run in duplicate Kerosene Weood 1/8 inch ? mons, 76,2 70%
Emulsion Glass A1l 3 mons, b7 .5 a5%
Emulsion Faper Top layer 3 mons. 45.0 a0%
Emulsion Wood 1/% inch % rzons, La,0 98%
2. Held at constant temperature of Kerosene Glass A1l 3 r.ons. 72U, 0 mm&
4O®®, Run in duplicate. Emulsion lass All 3 nons, 49,0 98%
7, Ixposed to ultra-violet light in & hour | Kerosene ¥Wood 1/8 inch #42 hrs, 25,4 L6%
irtervals. Run in duplicate Erulsion Wood 1/& inch 3-8 hr,daw| 328.5 T7%
4A, Flaking test (2 Fach panel covered. Kerosene Glass 2 mons, 0.3%
Qubjected to 84 severe| Kerosene Paper Only cover 2 mons. 0.l
Run in duplicate artificial bumps, Kerosene Wood wag analyzed 2 rouns, 0.2%
Dosage DDT recovered BEnulsion Glass 2 ricus, 0.2%
Artificial flaking is actual amouni ofDTT| Emulsion Paner £ Tois, 0.2%
flaked off each pansi| Zrulsion Wood 2 0.2%
(b) Amount Remaining | Kerosene Glass z gheh
on panels after Kerosene Paper Ton 3 01%
test "a Kerosene Wood 1/8 3 (6%
Enulsion Glass % mong, 78%
Emulsion Parer Top 3 rions, 101%
Erulsion Jood 1/8 3 nous 28%
4B, TFlaking tests |[(2) Each pancl covered{ Eercsene Glass 54,
nailed to wall of an Kerosene Paper Only cover 04
Run in duplicate | occupied house. Kerosene Wood was annlyzed LA
Dosage DDT recovered | Emulslon Glass 2%
Natural flaking |is actual anount of DDT| Erulsion Paper o,
in. occupied house. Erulsion Wood 1%

flaked off each panel.

..09_




Table 20, Chemical determination of DDT in residual spraying (50 mg, DDT per panel except in #5
which had 25 mg.)- - — - (continued) ’
5 DT Amount Duration Dosage Percent
Description of Test LT g Surface | of Panel of , DT DDT
Afelyzed Test __| Recovered |[Recovery
4B, (b) Amount remaining Kerosene| Glass A1l 3 mons, 28.1 mg 56%
on panels after Kerosene| Paper | Top layer 3 mons, - -
Test "al Kerosene| Wood 1/8 inch 3 mons, 25,1 mg 70%
Emulsion| Glass A11 3 mons, 34,8 mg 70%
Emulsion| Paper | Top layer 3 mons, - -
Emulsion| Wood 1/8 inch 3 mons. 3644 mg 73%
5. Humidity | Exposed to dry air at room Kerosene| Glass A1l % mons, 17.5 mg 70%
Tests, | temperature in dark place, Emulsion| Glass A1l 3 mons, 22 .4 mg 90%
Run in Exposed to saturated air at |Kerosene| Glass A1l 3 mons, = 16,6 mg 66%
Duplicate| room temperature in darkplacejEmulsion) Glass All 3 mons, 23,7 ng mm&
Cleaning Tests Kerosene| Glass All 1 week 0.15 ng 0,3%
Glass and wood surfaces wiped Kerosene| Glass All 2 weeks 0,12 mg 0.2%
clean with wet soapy cloth, Kerosene| Glass All 3 weeks 0,05 mg 0,1%
Paper surface cleaned by use of a Ferosene| Paper | Top layer 1 week t 39,5 ng 79%
commerc¢ial wall paper cleaner., Kerosene| Paper | Top layer 2 weeks 1.5 mg g3%
Each cleaned once a week Kercsene| Paper | Top layer 3 weeks 37,5 mg 5%
Run in duplicate Kerosene| Wood 1/8 inch 1 week 36,0 . mg 72%
Kerosene| Wood 1/8 inch 2 weeks 28.3 mg 57%
Kerosene| Wood 1/8 inch 7 weeks 16,0 ng 30%
Emulsion Glass All 1 week 0.15 mg | 0,3%
Emulsion Glass A1l 2 weeks 0,13 mg 0,3%
Emulsion Glass All 7 weeks 0,07 mg 0,1%
Emulsiony Paper | Top layver 1 week LY 5 mg g9%
Emulsiony Paper | Top layer | 2 weeks 77,5 meg 5%
Emulsion Paper | Top layer * 3 weeks 39,3 mg N@&
Emulsior] Wood 1/8 inch 1 week 46,0 mg 9o,
Emulsior] Wood 1/8 inch 2 weeks | mm.m ng 7%
Emulsion Wood 1/8 inch | 3 weeks ” 1,7 mng mu&




Table 20.

Chemical determination of DDT

in residvel spraying (50 mg.

DDT per panel except in #5

which had 25 mg.) - - — —~ (continued)
= wm&.uu@ Amount Duration | Dosage Percent
Description of Test £ in Surface| of Panel of DDT ooT
5 Analyzed Test Recovered Recovery|
Hortality, 15 min,
TA. Twenty 60 minute exposure
exposures of approximate- 1% Kerosene | Glass All 4 mons, 8.1 mg 16%
ly 100 (Musca domestica) 1% Kerosene | Paper | Top layer 4 mons, 4g 0 me 96%
flies 26% Kerosene | Wood 1/8 inch 4 mons, 30,0 mg 60%
1% Emulsion | Glass All 4 mons, 39,5 mg 79%
0% Emulsion | Paper | Top layer I mons, 46,5 ng 93%
g2% Emulsion | Wood 1/8 inch 4 mons, U5,5 mg 91%
Kerosene | Glass A1l 4 mons, 26,0 ng 52%
TB. TFollowed. identieal procedure of Kercsene | Paper |Top layer 4 mons, LE,5 mg 93%
WJAM | except there were no Kerosene | Wood 1/8 inch 4 mons, 75,0 mg 70%
flies used, Emulsion | Glass All Y mons, ro.m ng 21%
Enulsion | Paner | Top layer 4 mons. 42,5 ng 97%
Emulsicn | Wood 1/8 inch 4 mons, b2 .5 ng g5%
8. Routine testing of |Mortality, 60 nin.
Anopheles quadrima- exposure .
culatus adults, YA Kerosene | Glass All 2 mons, 25.0 ng | K0%
mm& Kerosene | Paper Top loyer 2 mons, rw.o mg | g2%
5% Kerosene | Wood 1/8 inch 2 mons, 40,5 mg | 81%
4o% Enulsion | Glass All 2 mons, 42,0 ng | 8udb
56% Enulsion | Paper | Top layer 2 nmons. 49,5 mg | 99%
g2% Emulsion | Wood 1/8 inch 2 mons. Ui 5 ng m 29%

R i
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and then immediately with DDT, Two depths of wood, less than 0,001 inch
and 0.005 + 0,002 inch, were removed by 2 hand scraper, The DUT was ex-
tracted with benzene, and a colorimetric method of =nelysis was used to

analyze DDT,

¢ )
-
b

In test Yo, 1, panels were sprayed with one 12iliter of H percent

DDT in kerosene and 5 percent DIT emulsion. All tests wers run in quadru-

plicate. In tests NWo. 2, 3 and 4, the panels were sprayved first with 1,
2 or 4 milliliters of water ani then immediately sproyed with one milliliter

of 5 percent DT in kerosene or 5 percent DDT ermulsion, In test No, 5,

the panels were sprayed first with 4 nmilliliters of water and then allowed

to stand for 15 ninutes before spraying the panele with one milliliter of
5 percent DDT in kerosene or & psrcent DIT emulsion., In all tests, after

the DDT had been applied, the panels were allowed to dry fully before any
of the DDT was removed by scraping.

Fror: the results obtained, it seems disadvantageous to apply a DDT
spray imnediately after the wood has been wet with water, Iluch better
results were obtained if the wood surface was wet and then allowed to
stand for awhile before &pplying the DDT., Considerable "run-off" occurred
on the panels which were wet with 4 ri1liliters of water and immediately

sprayed with DDT, The data is sumrarized in table 21,

Recovery Of DDT From Ten Percert TDT Pyrophyllite Dust,

At the recuest of UNRRA (which encountered the situation in which the
only.DDT available was as a dust) an attempt was made to recover the DDT

from a 10 percent DPT pyrophyllite dust, The following methods were tried:
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Table 21, Recovery of DDT from Wood Surface immediately after
spray had dried thoroughly.

K% DT in 7% DDT
L. KEROSEVE EIL.ULSICN
Test Tenth of Wood Bemoved - -
Conditions JEDLA OL K00G Z-Rovec Depth of Wood Removed
0.00%_ingh C.005™0.002" 1<0,001 inch ; 0.C05%+0,002"

1. Dry Surface. ]
Panel sprayed 30% 50%
with one iilili~
ter of 5% DDT
solution,

L

&% 3%

2. Panel sprayed
with one millili-
ter of water and

immediately sprayt  25% 57% 27% _ 67%
ed with one millis+
liter of 5% DDT
solution,

3. Panel sprayed
with two millili-
ters of water and
immediately sprayt  H0% 56% 37% 86%
ed with one milli
liter of 5% DDT

solution,

T

r—

4, Panel sprayed
with four milli-
liters of water
and immediately 29% , LA 285 65%
sprayed with one
milliliter of 5%
DDT solution.

5. Panel sprayed
with four nillili;
ters of water »=nd
after 15 ninutes Y7% 70% 51%
sprayed with one
milliliter of 5%
DDT solution.

\O
N
A

Nete: Each figure is an average of four panels.
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Tabie 22.. Recovery of DDT from a 10 percent IDT-Pyro-
phyllite Dust,
Amount | Recovery Percent Total
Solvent of of DDT DDT DT
Dust Sclution in Sclution | Recovery
Toluene 25 gns 69% 2,45 | 65%
Toluene 50 gms 30% L. 7% 28%
Xylene 25 gms €0% 1.6% 38%
Xylene 50 ens 26% 3.5 16%
Kerosene 25 grs 4og, 1.9% %2%
Kerosene 50 gms 25% 3,85 19%
4o Tuel 0il] 25 gnms 56% 1.9% L3
4o Fuegl Cil| 50 gns 20% | 3,8% 1575

Table 23.

Recovery of DDT from a water-so=mked dust con-~

T3

taining 10 percent DDT in pyrorhyllite.

Amount | Eecovery Percent Total
Sclvent of of DDT Doe DDT
Dust Soluntion | in Solution Recovery
Toluene 25 gs 74% 2.2% 65%
Xylene 25 gus €% 2,2% 59%
Kerosene 25 gms %6% 1.9% 66%
#2 Fuel 0il] 25 gms 65% 1.9% 50%
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The dust settled on tﬁe bottorn with the water layer between the dust and
the solvent layer. After standing for one hour, the liquid layers were
poured off and the DDT-0il solution wAs decanted. It was noted that the
water rust be mixed with the dust before adding the solvent Or else a
very poor separation occurred. The results are tabulated in tadle 23.

7, By adding salt, at the rate of 1 gram per 100 nilliliters of
water, to the water in the initial step in procedure £2, a better re-
covery of bdoth gsolvent and DDT was obtained in all casés except with the
fuel oil, The results are tabulated in table 24,

Table 24. Recovery of DDT from A salt water—soaked dust
containing 10 percent DDT in pyrophyllite,

Amount | Eecovery Percent Total

Solvent of of DDT DDT DDT
Dust Solution in solution |Resovery

Toluene 25 gns 80% 2.5% g0%

Toluene 50 egns 72% 5,0% 72%

Xylene 25 gns| 5% 2.5% 5%

Xylene 50 gms 61% 4,8% 59%

Kerosene 25 gns 9% o.2% 82%

Kerosene 50 gns gg%b 4,7% gus

bo Fue1 0i1| 25 ems 76% 1,44 4o
ko myel 0ill 5O gms 70% | 2.4 4%

The best recovery of DDT solution and the maximun efficiency of the
solvent in dissolving DDT from a 10 percent DDT pyrophyllite dust was ob-—

$ained by the use of procedure 3.
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EQUIPIENT DEVELOPIENT BRANCH

H. Stierli, J. D. Parkhurstlg/

Aluminum Spray Can for DDT Residuzal Application.

To facilitate field operations and to lengthen the useful life of
compressed. air épray cans, a nodel four gallon capacity sprayer has been
constructed for use with an outside air source, The spray cAn is fabri-
cated of aluminum for both lightness and resistence fo corrosion from
erulsions of DDT,

An oval filler omening is provided in the bottom of the sprayer.
The cover is fitted to slip inside of the tank as shown in plate 1 a, D
and ¢c. When in the closed position (see plate 1 g) the cover gasket is
inside of the tank, After charging the sprayer with ligquid, thg cen is
inverted and the filler openihg truly becomes the bottom, This allows
the cover gasket to be submerged in liquid and thereby aiding in the
pressure seal, The internal pressure in the can augments the mechanical
sealing pressure furnished by the exterior spring clamp.

The air inlet consists of A conventional tire tube valve with fit-
ting sqrewed into the top of the sprayer (see plate 1 e). The spray out-
let extends from the bottom to the. top of the can and is soldered to a
screw fitting with hose connection. Both openings in the top are "bossed"
to allow adequate thickmess for threaded fittings, A metal handle is

fitted tothe top in order to ease carrying of the sprayer. The spray

hose is 1/4" I.D, by 4 feet long with #Thipkol" inner lining, one braid

10/ Resigned August 10, 1946,
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of cord, and an outer rubber cover. The conventional shut—off valve wand
and nozzle are used, Plate 1 a shows the clip and cup for holding the
gand and nozzle when not in use. 4 comfortable carrying strap is pro-
vided, Plate 1 f shows the sprayer ready for use,

The cylindrical shell of the spray can is formed from 24 ST aluninum
.051 inches thick, The ends are of 2USO aluvminun 0,250 inches thick, All
seans and joints are gas welded; however, it is likely that electric re-
sisﬁ%nce welding would be employed in commercial production., The can was
hydrostatically tested with 120 psi pressure, Recommended maximum work-
ing pressure is 60 psi, 'The total weight of the sprayver empty is 9 1/2
pounds,

The sprayer was field tested with five percent DDT—xyleneiemulsion.
A normal filling of 1 3/H gallons spray was satisfactorily discharged.
with an initial pressure of 55 psi pressure. A 2 gallon liquid charge

requred 60 psi pressure to empty the tank with good spray pattern,
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EQUIPKENT EVALUATION

H. Stierli, J. D. Parkhursti:/ W, B. Schmitz and R. W. Fay

Centrifugal Fan Type Sprayer Constructed From A Power Duster,

The Engineering Division of the Cemmunicable Dissase Center requested
construction of a space sprayer for dispersal of IDT in areas endangered
with poliomyelitis, Since turbine type air blast sprayers were not yet

available, it was desired to convert a power duster for immediate use,

Eguigment

The largest power duster available was Root lodel ZA-1 with 4 inch
dianeter outlet»fan and 5 H.P. gasoline engine. The dust hopper was re-
noved and replaéed with a 30 gallon metal drum, (see plate 2.3). The fan
outlet was extended with a Y inch diameter flexible metal tube terminating
with a straight discharge section 10 inches in length and perritting ap-
proximatelyv69° movement, "A 5 inch insidé diameter nozzle ring of 3/8
inch copper'tubing was nounted 2 l/H inches out from the discharge section
(see plate 2'3). Tﬁis ring contained sever=l equally sPaéed holes for in-
jection of sprays into the air stream, The sprays met in the form of a

cone with the peak directed against the air flow and forming an angle of

about 120%.

A rotary gear pump of 1/2 inch outlet size was inst=lled on the unit

with a V~belt drive from the fan shaft. This punp was fitted with a special

11/ Resigned August 10, 1946,
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shaft packing "Allpax" for resistance to both water and oils. A 50 mesh,
3/4 inch size strainer was connected between the tank and pump inlet,i The
pump outlet was piped to the nozzle ring and also to an adjustable bypass
valve for return of licuid to the tank, In order to agitate water-wettable
sprays and aqueous emulsions, the bypass connection in the tank was fitted
with A 1/2 inch inside diameter copper tubing containing seventeen 5/32
inch diameter holes equaliy spaced 1n two rows 150° apart from each other.

To obtain a satisfactory fan speed of about 2500 rpm without excessive
engine speed, the 5 inch diameter fan pulley was replaced with one of U
jnch diameter. This allows the engine to operate at 1800 rpn without over-
loading. ’The pump speed is roughly 1250 rpm, Pump pressure nay be varied
from 50 to 80 psi to obtain the desired rate of discharge with the nozzle
rings furniéhed.

Several methods of injection of the insscticide into the air blast
were tested, Arrangensnts ﬁtilizing standard fan pattern and conical
pattern atomizing nozzles failed to give satisfactory dispersal, The sprays
from these nozzles either struck the oprosite wall of thé discharge tube
and thereby caused drooling, or some of the spray rarticles passed through
the air blast without being micked up by it. The nozzle ring arrangenent
with sprays meéting in the form of a céne produced satisfactory break-up
for dispersal by the air dlast with a minirun of drooling,

Three nozzle rings of varying capacity were constructed.‘ The first
contains seven holes bored with a number 68 drill and discharges one gpm
at 50 psi pressure. The second has six holes of number 56 drill size

and discharges two gpn: at the same pressure. The third delivers one-half
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gpm at 50 psi pressure and contains four holes of number 68 drill size.

The sprayer was nounted on the bed of a weapon carrier truck (see
plate 2 3) so that the fan outlet was directed perpendicular to the direc-
tion of motion of the vehicle, For treatment of alley and similar condi-
tions the sprayer might best be nounted with the fan outlet directed toward

the rear of the truck,

Preliminary Tests at the Savannah City Dump.

AThe sprayer unit was field tested at the Savennah City Dump on July 30
utilizing a 6 acre plot heavily infested with adult flies. In order to ob-
tain an output dosage of one pound DDT per acre lU gallons of 5 percent DDT
aqueous ernulsion were dispersed through the nozzle ring with dischargé rate
of one gpm, Four swaths were applied using a truck speed of 2 to 3 mph, The
spray was directed perpendicular to movement of the wind for aboﬁt two-thirds
of the plot and downwind over the remainder of the afea. The wind velocity
ranged from 2 to 10 mph during the test. The spray was observed to carry 50
to 100 feet perpendiculér to the wind and several hundred feet downwind,

Observation sﬁ§rt1y after treatgent shqwed that the flies were affected
b& the spray application, Unfortunafely heavy rains during the'remainder of
the day nullified quantitative biological data, Fowever, distribution of
spray was quite good and the effectiveness apneared equivalent to airplane
treatnent ét thevsame dosage,

The nozzle ring with 2 gpm rate of discharge was also used at the Savannah
City Dump. Observation showed the performance to be sinmilar to that of the

1l gpn capacity nozzle. The greater rate of discharge enabled more rapid treat—
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nent of the area when using the 5 percent emulsion., Due to continued unfav—
orable weather conditions it was not possible to obtain significant biological

data on this treatment.

Particle Sigze and Distribution,

Employing downwind dispersal with the wind velocity somewhat less than
one mph, a 5 percent DDT emulsion was discharged at 2 gpm with a vehicle
speed of approximately 3 mph. Two rows of ten carbon coated slides each were
placed perpendicular to the movement of the truck at intervals of 20 feet and
the first slide 10 feet downwind from the vehicle, Table 25 shows the parti-

cle size and area dose as a function of distance for the above conditions:

. Table 25, Particle size and area dose at various dis-
tances fron Fan Type Sprayer.

[

Distance Particle Size* ' Area Dbse*
(feet) (12D in microns) (1vs DDT/acre)
10 152 : 0,045
30 167 1,185
50 143 0.665
70 120 0.321
a0 g3 ‘ 0.063
110 gh 0.024
130 76 o.oo5'
150 57 , 0.005 ‘
170 30 0.003
190 | 25 0.001
*Average of two slides. )
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Based on a swath 200 feet in width the output dosage was 1.2 1lbs,
DDT per acre., From the above data roughly 20 percent recovery is indicated.
The actual recovered dosage is probably greater since it is likely that

some evaporation of water occurred after injection of the enulsion inte
the air blast.

Tt is believed that an effective swath of KO feet could be used with
a no wind éoﬁditicn, 100 feet with a steady breeze of 1 to 2 mph velocity,

and 200 feet with winds 2 to 6 mph velocity.

Buffalo Turbine Blower

A combination Buffalo Turbine Sprayer-Duster (Type 1) unit, manu-
factured by the Agricultural Equipzent Co., Inc., Gowanda, 1T, Y;, has
been given prelininary evaluation for residual field apvnlications. This
unit consists of a gasoline driven motor'deveioping about 1% H. P., axial-
flow turbine, spray pump, spray tank and dust hopper mounted on a frame
and having a total over-=ll weight of approximately SQOvlbs. Standard
attachnents consisted of (a) a blower extension with a ring type nozzle
énd a circular apsrturé, and (b) & blower extension with a straight tube
nozzle and a rectangular aperture.

'Calibration ofvthe spray tenk capacity showed an average increment
of .52 inch per gallon on a measuring stick, Wwith 50 gnllons content
the liquid level stood 1,07 inches from the to? of the tank, It was found
necessary to rencve all paint from the interior of the spfay tank before
ab percént-DDT—xylene enulsion containing ~pproximately 14 pércent xylené

could be used. The emulsion caused immediate slcughing of the paint film,
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Calibration of the nozzle delivery rate using water is shown in

table 26.

Table 26.,. Physical data on discharge from Buffale Turbine

Blower,
= : -
Type lotor Pressure| — 4+ ... | Tine J. 1 !
Nozzle Sl (pii) Delivery l5ii0. ) Calibration
1/2
Ring throttle 1R 6.6 gal. 2 3.3 gpnm
full
Ring throttle 17 8.0 gal, 2 4.0 epm
‘ 7
Straight | throtile 14 5.0 gal. 2 2.5 zpm
full
Straight ! throttle 16 5.6 gal, 2 2.8 gon

An effort was made to determine the type of spray distridution ob-
tained with the use of the rectangular aperture and the circular aperture
attachments of the turbine blower both for the horizontal position and for

the elevated U5° position with the elevation control handle in a vertical

position. One run using 5 percent DDT-xylene-Triton X-100 erulsion, was

made in each case =nd meteorological data and slide counts were made for

‘each run. The blower was rounted on a one ton International truck so that
the spray =apertures stood about 7 - 3 feet from the ground. The truck
moved at right angles to the wind for a distance of 200 fest =nd two series
of slides were placed parallel to the wind, the rows 75 feet apart near the
center of the run, The ten slides were at 20 foot intervals with the first

slide ten feet from the line of run. All runs were nrde at 1/2 throttle

blower speed with the spray directed downwind.
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Conditions and results of the test Aare shown in tables 27 and 28,

Table 27. Physical data for biological tests of Buffalo Turbine Blower.

Testi Start t Elapsed'?ruck | Wind T T Sy ' A?gunt n’Rat? of
No.l Time Time Eggfd iSpeed 671 Delivered Delrve;y
o | 299 ug sec. 2;1;0 éﬁ 5 éReth_%%ulsr 1.66gal.| 2.2 gpn
S.E.,
6 :
4 1?;118 40 sec. 3; 67,3181 -5 E;'ég 2.8%gal.| 4.25gzpm
S.E,

Fly control tests (field).

For a practical fly contrel test the auffalo turbine blower was tried
on the city dump of Savannah, Ga. The test was nade at 0:30 A.M. under the
following conditions: - wind NE to EME 2.8 to 2.3 mph., tenperature condi-

tions T6—Tf=8h.l - 86,7 = -2,6, generally clear and brizht. The applica-

tion was made with the rectangular opening in the horizontal position and
the straight type nozzle. The blower motor was operated at 1/2 throttle

speed and 5 percent DDT-Triton X-100 - zylene erulsion wes used.

The dump area and surrounding vegetation, about 2R acres, were treated
with 38 gallons of 5 percent emulsion spray or at an approximate dosage
of .6 1b. DDT per acre., Grill counts previous to treatment showed average

counts of 7 houseflies, 6 Cochliomyia macellaria and 9 Lucilia spp. per

grill, Immediately after trestment the counts of Musca and Lucilia were




Table 28.

Recovered DDT dosage and mass median diameter ob-

tained in blower turbine calibrations with straight and ring
nozzle attachments in horizontal and 45° wpward positions.

Test #1 Test #2 Test #3 Test #U4
. Area Dose| . Ares Dose| _ jArea Dose Area Dose
Distance| MD 1p/acre | 1D 1b/acre | D 1b/acre 1D 1b/acre
10 ft.| 218 mu| 0.243 |105 mu ,236 1101 mu .010 0 mu 0
30 139 muj 0.275 |173 mu 222 | 142 mu J14a {115 mu .028
50 115 mu| 0.199 | 115 mu 063 | 113 mu L057 |1kt mu .12h ‘
70 120 mu| 0,159 | 121 mu .039 1101 m 056 1130 mu L067
90 107 mu| 0,049 | 110 mu .0Lg 98 mu 032 | 127 mu .052
110 g7 ma| 0.013 | 110 m 006 | 93 ma| .028 | 124 m 062
130 100 ma| 0,067 | 117 mu .036 89 mu ,027 1109 m .036
150 99 ma| 0.05% | 114 ma| 016 | 69 my 019 |1l mu .oko }
170 g8 mu| 0,025 | 132 mu ,021 42 mu 005 ! 106 mu .027
190 87 mu| 0.041 | 130 mu .020 40 mu .003 | 127 mu .635
Straight nozzle | Straight nozzle Ring nozzle Ring nozzle
Horizontal 45° upward Horizontal 45° wpward
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markedly reduced in areas which received adequate treatment but in portions
of the dumping area over 30 feet upwind from the blower nozzle very little
effect was noted even immediately after application. The control lasted
only about 24 hours and was then overcomé by new flv replacements from
dump breeding. There were indications that some of the mnozzle orifices
were beconing plugged by the end. of the application,

Results from this type of equipment will be wvaried by the direction
and velocity of the wind At the time of application and this will limit

to some extent the value of the blower,

APPROVED:

s

2 7
/WA/?_/ﬂfvoozyazvﬂﬂ>ﬁmf6/ﬂﬂ

' A L.,

S. W. Sirmons, sanitarian (R)
Chief”
Mechnicsl Developrent Division

23 October 1946
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